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At, a meeting, of the Board of Directors of the Aifieriian 
Alliance for Health, Physical Education and Recreation, 
h^ld in Washington, D.C, in April, 11^45*, fs^vorable action 
was talcin on a proposal by Caswell. M. Miles, AAHPER 
Vice-President for Recreation, that a grant of monfcy be 
obtained to flnance a national conference on facilities. Subse-. 
. quently, a request for $10,000 to finance the first facilities . 
workshop was placed befote Jheodofe P. Bank, president of 
The Athletic Institute. At a later hieeting of the Board of 
Directors of The^^thletic Institute, the project was approved 
^d the money appropriated to finance the first workshop. 

Thirty-four years have e^apsec^since the printing of the first 
Guide which resulted from the first workshop, held at Jack- 
son's Mill, West Virginia, in December, 1946. Since then ^ 
there have been 13 printings of the Guide. [ 

The second workshop was held May 5-12, 1956, at the 
Kellogg Centef for Continuing Education, Michigan State c 
University, East Lansing. The second workshop,* like the 
first, was financed by The Athletic I nstitutf. The 1956 
cdi^jofl of the Guide, which resulted rrom the second work- 
shop, has been widely used in planivng and constructing 
facilities. 

The third workshop, which was fmanced jointly by the 
AAHPER and The Atftletic Institute, was held January 15- 
24, J 965., at the Biddle Continuing Education Center, 
Indiana University, Bloomiogton. 'Hie 1965 editipn of the 
Guide, which was prepared by the third workshop, has been 
well'feceived throughout the country. 

Du^-ing jecent years, there have been many new develop- 
ments in fa(iility planning and construction. These have been . 
due to a number of factors. The need for improving education, 
recreation and fitness opportunities for the youth of the 
nation has been highlighted by many groups. The fiiic work of 
the President^'s Council on Physical Fitness is one illustra* 
tion of the gro>ying nafional interest in* health, physical " 
education and recreation activities. Much of the research and 
attention devoted to facility planning and construction during 
t^ past 30 years has been due to the increased leisure time in 
our society and a growing realization that recreation and 
especially physical activity, is a fundamental human neeby^ 
essential to the well-being of all l^eople. 

i)t the 1 965 facilities workshop, there was an expressed 
' interest' in the need for a Guide on college facilities. It was 
pointed out that the eariier Guides had .been directed toward 
community' and school us^. Although some attention was 
given to basic* college neeai by those attending the 1965 
workshop, the participants agreed that a college and univer- 
sity Guide should be prepared at at subsequent workshop. As 
a result, AAHPER and ThtfAthletic1n§titute again agreed to 
finance such a project and the dates of April 29 -May 8 J 967, 
were set for the fourth workshop. 

The delegates for the 1967 workshop were carefully 



selected on the basis of their particular knowledge and ctntri- 
butions. Among those invit^ v/ert a number of outstanding 
college ancf technical personnel e(igage<l in planning and 
conducting programs of athletics, recreation, outdoor educa* ^. 
tion, and physical and health education. In addition, inyita* 
tions were extended to a number of specialists responsible for 
planning and constructing facilities for these ' programs. 
These specialists included, city planners, architects* land- 
scape architects, engineers « and schoolhouse construction 
consultants. » , ^' / * 

Eariy in the planning, .chairmen were selected for the 
various workshop committees. Thfese committees were busily 
engaged in conducting research^and gathelipg data before the 
workshop, which Was again held at the Biddle Continuing 
Education Center at Indiana University.* , . 

« Workshop participants approached the task of ))reparing 
the new Guide frpm the standpoinfthat adequate programs of 
athletics, recreation, outdoor eclucatioh, and physical and 
health education can \^ provided only through co-operative^ 
planning directed toward the most economical and efficient 
use of the total resources. Hvery effort was made to incorpo- 
rate the n)oM recent advances in fa^lity |>lanning and^ 
construction. At th^ s^e time, an attempt was made to * 
identify new needs* and to anticipate future ones. ' « « 

At the 1974 facilities committee meeting, there was»an 
express concern that the Guide be changed to meet the needs 
of a new era in construction. Five committe^embers were 
assigned the task of restructuring the GuideXn such«a way that' 
it would serve as a more practical toolYor .school adminis-^ 
tratorSv physical education department heads, architects, 
planning consultants and all others who may either be 
interested in planning hew areas and facilities or checking the 
adequacy of those already in use. ^ 

This, the 1979 edition of the Guide, inclines ne^ and 
timely material recommended by a i^nef of experts in the 
fifeld. Some material; considered irrelevant or secondary in 
nature, has been deleted to provide sharper focus on those 
aspects of physical education and recreation consid^riM by 
the editorial board to be more pertinent. » 

The Athletic Institute and A AHPERD Council on Facil- 
ities, Equipment, and Supplies initiated lh^l979 revision of 
the Guide following a careful review of the 1 974 Edition. A 
blue ribbon Steering Committee was appointed and Edward * 
Coates. Ohio State University, and Richard B. Flynn, Uni- 
versity of Nebraska at Omaha; were selected as co-editors. 
Professionals well known for their CXperic^ice in facility plan- 
ning and construction were invited to assist in a complete re- 
write. The Guide, therefore, does not represent any one 
person's or organization's viewpoint. It does represent the 
composite knowledge of marty experts. The A AHPERD 
and The Athletic Institute are grateful tg all who partici- 
pated in the revision (see page iv). ^ 
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The Planning Process 



THE CRUCIAL YEARS arc now! The quality and quan- 
tity of educational spaces that we build will reflect our . 
wisdom for generations. The consequences "of making mis- 
takes in constructing and equipping facilities will result in 
time wasted^ dollars jspent unwisely, and more importantly, 
aflfect the quality of future recreation. > 

Planning new or rehabilitating existing facilitids is founded 
on several general concepts. These are: 

1 . The costs of materials and services is rising. Land is less 
readily accessible, thu? more expensive. The cost of con- 
verting ra^ produc^ii rate fmished building materials in- 
creases monthly while hourly wages of skilled labor increase. 
As a result of tiie sluinking dollar, construction bond issues ^ 
are being defeated with regularity. 

2. Education is changing. Desegregation rulings have pre- 
sented new educational problems. Federal legislation relat-^ 
ing to women, minorities, and the handicapped* has added 

^ dimensions to the already complicated scene. 

\ 3. It is commonly believed that capital outlay consumes 
the miyor portion of the education/play dollar. It docs not 
The fenjor costs of the education/play enterprise are per- 
sonnel, maintenance, and utilities, not bricks, mortar, , stone 
anq grass. 

4\ Great zones of space should be planned rather than 
littld^boxes. To design space to fit today's necdsrieaving no 
alterfiative to our successors but to tear down and build anew, 
is to demonstrate an unwise guardianship of a public trust. 

5. Meavily used spaces should be of high quality. Today 's , 
econoi^y forces a compromise between what should be built 
and wnipit can be afforded. 

THe school, college/university and recreation facility 
should t)e extended into the community. This applies to 
facilities^.as well as programs. Inter-agency coopferation is 
imperatiye. 

En^gy cost and energy conservation must be con- 
sidered iri facility design and construction. 

People resist change. Often, change is accomplished only 
in responie to outside pressure. Yet^ if people^ who are 
reluctant tp initiate change are presented with a number of 
* 



Options, their fears become less compelling and progress can 
be measured. 

« Basic Considerations 

l^fore considering the planning of areas and facilities 
essential for atliletics, physical education, md recitation, it 
is important to understand their basiw' aims and objectives* 

AtUietics and Physical Education 

/ The aim of athletics and physical educatim is to help 
^people live healthy, satisfying, and-energHic lives by devel 
oping and maintaining optiraum physical efficiency, by ' 
developing useful luiowledgijL and physical skiUs,.by acting in 
socially useful ways and *i\ioying wholesome physical recre- 
ation. 

Physici^ education is the science and skill of movement. 
All types of sports and activities ar^ used to develop the 
strength, endurance and coordination essential in both work 
and play, i^ugh activities, youths and adults arcTtaught the 
physicid skills needed for performing daily work, conditicmed 
through exercise and sports for the maintenance of mental 
and physical health, and taught the skills that form a part of 
leisure pursuits. 

A school activities program includes participation in 
appropriate activities for all pupils; a wide variety of intra- 
mural activities, and, at the secondary school level, a ^road 
program of interscholastic athletics for those of above 
average athletic ability and interests. 

Recreation 

The primary function of recreaflon is the enrichment of 
living by enabling individuals to find advqpture, fellowship, a 
sense of accomplishment, the eiyoyment of l^eauty, and the' 
joy of creating, all of which contribute to human happiness. 
Through recreational programs, people develop interests and 
skills that enable them to make constructive use of leisure, 
.contributing to proper physical and mental health, safety, 
good citizenship, confidence and character development. ♦ 
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Recreational activities include games and sports, music, 
dance, arts and crafts, drama, sociahactivities, nature and 
outing activities, hobbies, and service projects. The com- 
prehensive recreational prograoi affords' people of all ages, 
^ckgrounds, and htterests, 'the, opportunity to enga{;e in a 
variety of activities. Trained leadership and desirable condi- 
tions assure eiyoyment and benefits. 

' Need for Areas and Facilities 

The widening impact of athletic^, public recreation, and 
physical e<i^cation has iroused the public to the importance 
* of more programs, facilities^ and services. Recent court 
defisions requiring equal or comparable pr<?grams and facili- 
ties for females have a tremendous effect upon the use of 
present facilities and will result in demand for new facilities. 

Interest in a wide linge of recreational activities has had a 
phenomenal growth, as reflected in the demand for facilities 
required for organizing camping, water and winter sports, and 
i^e performing arts. Schools and colleges have increasingly 
accepted the responsibility for teaching skills that contribute 
to the satisfying use of leisure. 

A primary consideration, in meeting the aims of ^ institur 
tion or agency considering the construction of a new facility, 
is a sound philosophy. The facility will reflect the philosophy . 
of those persons involved in program administration and 
development. T6 achieve 'the desired facilities, a logical 
sequence of events must take place, employing pro-am 
specialists, architects, engineers, financial advisors, and 
various survey evaluations. ^ . . ^ 

Need for Planning , 

Today, ^face a rapidly changing environment. The inter- 
play of.social, political, economic and technological forces 
afTects .all institutions. Scarcity of resources in the face of 
ever-increasing demands, and subsequent spiralling coits; - 
have^ad a dire effect on institutional budgets. Education has^ 
been affected by these trends which have ushered in ''the^in^ 
^ of accountability,'' requiring justification of expenditures 
both for existing and new programs and facilities. Educators 
and other planners must face this reality. 

Education claims a large piece of the tax dollar. Perhaps 
the costliest o'' Ul education seiviees and facilities are those x 
related to physical education, recreation, and athletics. It 4s 
not unusual for 25 to SO percent of the total construction cost 
of any new high school to be spent oi^the physical education 
plant. An Educational Facilities Laboratory report provides 
a further aiialysis of costs, indicating that the average 
enclosed heated area at the high school level devoted 229b to 
physical education facilities and 15% of the school building 
dollars are invested in physical education. 

Obviously, the need for sound planning and justification of 
physical education, recreation, and athletic facilities is 
imperative. If facilities for physical education; recreation and 
athletics are to be justified economically, then time, effort and 
money must be ihvested in planning. The end result will be 
the provision of better facilities at less cost for brdader . 
participation by program users. 

Community Involvement andr Interagency 
Cooperation 

Traditional methods for planning recreational and physi- 
cal education facilities have caused agencies to operate 
independently of one another. This isolation has resulted in 
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public agencies being accused of duplicating facilities and 
programs, and frittering away conununity reso :es. 

Traditional planning has often .meant statistical planning 
or hardline planning. Decisions have resulted from taking 
given sets of data and projecting the program and facility 
needs. Other types of planning are "politiciu'' planning ^d 
"grass roots'' plaiming. The former is a' decision-making 
method used to influence certain segments of the population. 
The latter frequently'evolVes from negotiations with these 
segments for certain programs and services. These are giving 
way tor^w ihetltjods of participatory planning. 

Whether elected officials, administrators, representatives 
frc^n other agencies, community, members, students, pro- 
. gram participants or taxpay^s, all must be concerned with 
the well-being of the community.^ Further, each has much to 
offer to a planning proce^i which can result in the develop- 
ment of programs and facilities which are needed, desired, 
and supported. 

Whether planning for a university physical education com- 
plex or for a rur^I community center, the needs and desires of 
' those who are to be sensed, those who serve, and those who 
must provide flnan.ci^ support for the project, are of utmost 
importance. The following considerations must be observed 
Improved cohrdiiladon and delivery of ser- 
vices. »" 

* Improved opinions toward public institutions. 
^ 'Facilities which reflect the needs and desires 

of the community.. 

• Accountability-efficien9y (biggest "bang for . 
' .the buck"). 

One method in which the above can be accomplished is 
through a participatory planning process. The steps in con- 
ducting a participatory planning process are listtd below. 

Steering Committee 

Develop a stdSring committee that includes inter-agency 
representatives of elected officials, administrators, com- 
ipunity representatives, find other pertinent individuals. This 
group should be diversified to ^insure, representation of as 
many segments and opinions pf the community as-possible. 

Needs Assessment 

Develop procedures for identifying the needs and desires 
of the community, as well as what the community is willing to 
support. Preferably, this is done by the steering committee. 

Data Base 

; Develop a data base composed of demographic, prograit. 
matic, facility, fmancial and other related information. Most 
communities have three or four planning departments from 
which data can be obtained. 

Synthesis 

Compare survey results and statistical information to 
determine program and facility priorities. 

Public Forum 

Conduct public hearing(s) to obtain communit^^ input to 
^pplepient needs assessment results. 



Task Force 



Develop a series of task forces in each of the major priggty 
areas. The task force should be chaired by a community 



member, and agency representatives should be assigned yi/ 
the appropriate task force. Each task force is to examin^^tne 
ramifications of each priority area. y 

Altei;native Solutions / 

The steering committee, after weighing 'the task force 
recommendations, should develop altftipwive solutions for 
meeting the needs and desires of the^mn.anity. 

Public Forum 

' Each task force reports its findings. The steering commit- 
tee reports the alternative solutions based on the recom- 
mendations of the task force. The meeting concludes with the 
identification of the preferred alternatives. 

Policy Boards * , 

'Preferred alternatives are submitted to policy boiards of 
public agencies for approval. If changes are made, or there 
are other limiting factors which were not anticipated, repeat 
the last two steps. ^ 

Advantages of Participartory Planning 

• ' Elected officials, administrators, citizens and 
others work together for the development of 
common goals. 

• Citizen involvement from beginning to end. 

• Hard-line statistical information used to its 
maximum benefit. • * 

• Input into decision-making, rather than re- 
action to decisions made. 

• The possibility of (^yplication of services, pro- 
grams, and facilities is limited. 

• ' Maximum use of community resources and 

other potential fiinding sources is provided 
for. 

• Communities and agencies work in cooper- 
ation rather than in isolation. 

• Improved communication is achieved between 
groups and total community. 

• Increased understanding of the needs and de- 
sires of the community and increased com- 
munity understanding of public institutions 
results. o 

• Improved support, credibility, and under- 
standing is achieved. 

Planning for the Handicapped 

Federal laws" in the Education for All Handicapped 
Children Act (P.L. 97-142) and Section 504 of the Rehabili- 
tation Act of 1973 (P.L. 93-112) and parallel state laws 
require that students with physical and mental impairments 
be included to the maximum extent possible in regular 
physical education classes. 

Despite federal legislation, state mandates, and local 
* regulations, facilities of all types continue to, he built and 
renovated without consideration of accessibility to handi- 
capped individuals. These situations not or ' iffect individ- 
uals with permanent or obvious physical conditions, but 
those with temporary or hidden conditions as well People 
with baby strollers, persons who must temporarily use 
crutches, those wearing leg braces, or individuals with heart 
conditions are just a few affected by architectural barriers 
resulting from poor planning. 
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Planifing~must*acquire a knowledge of federal and state 
legislation, local building codes and consUiiction conc^pte 
related to the special needs of the handicapped More 
importantly, the planner must do everything possible to 
insure that, all laws and guidelines are implemented in the . 
- planning and construction phases. The building's total envi- 
ronment must be available to everyone. A more detailed 
treat(n^rit of this subject may be found in MakiHg Physical - 
Education and Recreation Facilities Accessible to Alk 
Planning, Desaivungi Adapting. Washington, D.C.: 
AAHPER, 1977 (See also: Chapter Vin). 

Both supervision and security relate to legal liability and 
should be considered during the plamiing phase. Tlie design 
of buildings should focus on central inspection points Where 
traffic can be controlled with a minimum of personnel Such 
control points would include: building and natatrriitm 
lentrances and exits, toncession dreas, equipment check-out* 
y points and internal activity areas such as handball courts, 
rifle and archery ranges. The planner, familiar with tiie 
programs which the building will accomniodate, must iden- 
tify these points of effective supervision. 

Negligence, that aspect of liability which is interpreted att 
an improper action or a lack df action on the part of a 
reasonably prudent person, is closely related to the super- 
vision function. It is the primary allegation in most litigation 
brou^t against the professional. While litigation involves a 
supervisory authority, the faulty design and/or maintainance 
of a facility often is the unseen contributory cause of the 
incident that precipitated t^e legal action. Examples of faulty 
facility design might include: narrow stairwells, locker rooms 
and swimming pools on two separate levels requ use of a 
stairway, ol)stacles blocking sight lines on playing fields, 
improper^ lighting in gymnasiums and swimming pools, 
misalignment of locker rows, pooriy designed backstops, and 
improperly hung doors. These and x many other examples 
of faulty design must be anticipated and* eliminated by the 
planner. 

Security is^a planning function, usually considered in two 
phases — design construction, and implementation safety. 
The planning phase will include consideration of: a compre- 
hensive mastcr/submaster key system, traffic patterns, 
monitoring control points, number of emergency exits, loca* 
tion of entrances, the building's communication system, 
sectioning the building for specific use functions, type of 
lockers, fire doors, windows, and outdoor building lighting 
and landscaping. ' ^ 

Building safety includes: proper distance between court 
markings and walls, padding of walls and posts, provision df 
hand and/or guard rails where necessary, accessibility to 
rescue and life support equipment, proper lighting, non-slip 
floor surfaces, traffic passageways free of obstructions, and 
proper drainage in shower areas and pool decks. 

Security measures and safety procedures should be de- 
signed for simplicit;, ofx)peration. The more complicated and 
, time-consuming it is to secure a facility and its equipment, thie 
less likely that it will be done properly. There is little tloubt 
that within areas of physical activity it is impossible to 
eliminate every situation which could lead to an accidental 
injury. However, planners must make every effort to design a 
facility that will minimize the potential for unaubiorized use, 
injury and vandalism. 

Maintenance Considerations 

Of prime consideration in the planning of a building is the 
provis^'H for the eflicient completion of daily maintenance 
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chores. The c^todial engineer bihouid have direct ihput in 
planning for maintenance seryice spaces. Daily, weekly and 
nSonthly custodial sewices need to be programmed ietficiently 
by building sufervisors. Failure to carry out effective routine 
cleaning and maintenance is costl> ivhen judged on a long 
term basis. Planners, and building supervisors are referred to 
ApfHsndix A for a usetul check list of systematic cleaning and 
maintenance* 

Long Range Planning 

Success or failure in the planning and construction of 
facilities is the direct i;esult of planning. Mistakes in con- 
struction arc costl) , and can handicap programs for which the 
facility was designed B^pcause of new and changing programs, 
the building ne^s of institutions are often not satisfied in the 
original construction phase. Long-range planning is impera- 
tive in order to facilitatejthe expansion or facilities^ the most 
efTiciedt and ecdnomidal way in meeting thi^ needs of -a 
changing progra^."" Educational and recreational agencies 
should have master plans which should be continually 
evaluated and reorganized in meeting needs of the present 
and the future. 

Many people do not understand the need for large expendi- 
tures in the field of physical education. As a result, ftinds may 
not be readily approved for expensive facilities and equip- 
ment^ Physical educators must demonstrate the need, through 
careftil planning, and present a well-organized plan for 
proposed facilities in justifying the needs of the program. 

Without long range planning, buildings become outdated 
l^fore their 40-50 year life expectancy. I .ong range planning 
should include the. following considerations: 

1 . A copy of the master plan for future expansion. 

2. Data related to developmental trends in the conmiunity . 
(mciuding demographic and other sociological data). 

3. The current master plan for future development of the 
city. 

4. A topographical map of the area surrounding the 
community. 
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^ 5. Detailed information concerning property adjomin^a 
school that might be available for acquisition. 

6. Folders of clippings, pic irc*', detailed drawings of 
other facilities that relate to future ueeds. 

7. An annotated bibliography of up-to late references 
relating to physical educatidn facilities. 

8. A cumulafive list of common eirors of design and 
construction with details of where they can be seen and 
studied. 

9. Blueprints of all existing outdoor and indooi facilities. 

10. Accurate information related to length of seasons, 
rainfall, temper.'^ture rangii, winds, soil composition and 
drainage: 

' 11. Information relative to varic^is means and sou'^ces of 
raising money. . 
12. Spurces of planning aids for facility developments 
Long-range planning requires much time spent in the 
searching, evaluation, and coordination of information and 
ideas. Specialists in the field of healtli, physical education, 
recreation, and athletics should serve as consultants and be 
involved in the long-range planning o( their programs and 
facilities. Program specialists must be included on the long- 
rance planning team* 

' Planiking Stages 

Ine planning committee must be able to demonstrate the 
need for a proposed facility. Much of the preliminary data 
should already have been gathered by the long-ranj!'' plan- 
ning committee. . 

Figure I offers one example of an interesting planning 
model. It includes the various stages required for planning 
any new -facility, such as a public high school. While some 
appropriate mbdifications would be necessary for a college or 
recreation agency, the diagram provides important and useful * 
insights as to the complexities involved in the planning 
stages. The boxes with heavy 4ines indicate those stages in 
which it is particularly important for physical educators to 
' become involved. 



Figvre 1 ^ 

A SAMPLE PLANNING MODEL FOR PHYSICAL EDUCATION FACILITIES DEVELOPMENT FOR A SCHOOL 
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Aims and Objectives: 

A planiiing committee must realize that it is curriculum 
and related programs which dictate jhe planning of facilities. . 
Therefore, all facilities should Jbc ji^tified in rclaticm to the 
educational objectives. Four specinc otjectives have bee^ 
endorsed by the American Alliance for Health, Physical \ 
Education, and Recreation for its programs: „ 

• • To develop and maintain maximum, physical 
efficiency. • 

• To develop useful knowledge and physical 

^ k skills. ^ ' . 

• Ip act in socially useful ways, 

• To eiyoy wholesome physical recreation. 

Specific Factors to be Considered, in the Planning 
* * Process* 

A number of specific factors which have significantly 
influenced and altered concepts of facility planning, develop- 
ment, and construction, must be considered in new physical 
education facilities. These include: v.^ 
Enrollment trends, if 

• District consolidations of schools. 

• Present qgd proposed programs. 
\^ Innovative' methods of instruction. 

• Soaring construction costs. 

• New systems approaches to building. 

• Development of jiew construction materials. 
* • . Health needs 6f participants. 

Steps in the Planning Process, ^ ^ , 

Aside from costs, pemaps the most significant variable in 
establishing the need fpr facilities is the philosophy that 
shapes the form of each community- s education. I acilities 
must be designed to be compatible with that philosophy. * 
The planning committee must seek answers to questions • 
such as: Is it a traditional system, or does it encourage 
' experimentation? Are the schools run independently of 
other public agencies or is cooperation encouraged? 
Is the community able to pay for quality education? Is there 
general support for sports programs? 

Preliminary survey 

Answers to these and many other questions can help 
predetermine whit can be expected for a program and 
facility. A districWide survey is the initial step for tl^e 
plarming committee, and can serve as an important source of 
essent- il data in providing answers. It will also provide other 
important information such as attitudes, interests, desired 
curriculum, and projected enrollments. Survey committees 
should include several members of the physical education or 
recreation staffs. Once the survey is completed, the planning 
committee can proceed with appropriate action, including 
assignment of program specialists to specific subcommittees. 
\ 

Educational Planning 

This phase requires the specific, detailed cooperationand 
contributions of the physical education and athletics staff*. 
Educational planning is characterized by four distinct ele- 
ments of responsibility: 

• Establish the details of the curriculum and 
specific activities for the various program 
needs, including instructional areas, clubs, 
intramurals, and athletics, 
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• Calculate thf number qf teaching stations 
needed, considering enrollment, require- ^ 
ments, and other factors. 

• Develop room and other space specifications 
(considering such factors as Ideations, locker . . 
facilities, storage, services, size and shapes). , 

• Compile the Educational Specifications , 
(EdSptcs). This is the final phase, x^nd mil . <•* 
require the cooperative ^orts qf all the sub- 
committee program specialists. EdSpecs are ^ 
prepc^d for the architect as a guide. These 

are essential to fiescrioing the learning activi-», ^ 
ties thai will occur, the numbers, groupings, 
and nature of the people involved' the space 
relatidnships, the interrelationships of in- 
structiohal programs; major items of furni- 
ture and equipment; minimum and standard 
dimensions and markings; and any special 
environmental provisions required for learn- ^ 
ing and eifficiency. 

Guiding Principles in Planning , 

* » 

The prec^eding discussion has addressed itself to a b^ef 
description of the primary phases involved in planning a new 
facility. Understanding how these phases contribute to the 
end result wnl facilitate the work of the various subcommit- 
tees in a more rheaningfijl and organized manner. All efforts / 
should proceed on the basis of soudd guiding principles, as 
follows: ^ ' ' . 

• Physical education/recreation/athletic (PERA) 
facilities should be developed and coordinated as 
a.pait of the total schpol master plan. 

Facility design must take into consideration 
the future long-range needs for the building and be ^ 
planned as a functional segment c( the total anti- 
cipated building. 

• Physical ' education and athletic personnel 
should be involved in the early planning. 

• Educational consultants should be invited to 
participate in the planning and to evalulEite the 
work of the planning group. 

• The facilities should ,be designed for flexibility / 
in order to provide for a fnll program of activities. 

• Facilities should be located in areas that are 

easily available to students, but provide isolation ^ 
* from other instruction. . ' 

• Safety, and healthful environment, should be 
given prime consideration in facility design. 

• Planning mui$t be realistic in the light of the 
financial situation of the community. 

The above list is hardly complete. Each institute must 
determine those guiding principles that wili be?t fit its own 
situation. . ' 

Survey and Evaluation of Existing Facilities 

Educators must ensure ^hat physical education and ath- 
letic facilities adequately support the curriculum and the 
enrollment load of their institutions. 

the initial step is to make a survey of existing facility 
spaces^ areas and features concerning their number, size, 
composition, and location. The data should be compared to 
existing acceptec' standards. This evaluation may reveal^n- 
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Figure 2 

Facilities Survey and Evaluation Chart 
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REMARKS 



•r 



EX/.MKES 



GIRLS' 
LOCKER ROOM 
(1) AREA 



BOYS' 
SHOWER ROOM 

(1) SHOWER HEADS 

(2) WALIS 

(3) itc. ADOITIONAI 

FEATURES 



TENNIS 
COURTS 
NUMBER 



(2J FE»" 



(3) Itc. ADOITIONAI 
FEATURES 



SOFTBALL 
.RELDS ' 
NUMBER 



(2) SIZE (EACH) 



(3) Itc. AOOmONAl 
FEATURES 



2400 iq. ft. 



33 
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MAT 



3000 tq. ft 



40 
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1800 ^. ft 
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ADDED FUTURE 
ENROLLMENT 



• NATIONAL STANDARD: 20 SO FT. PER STUDENT AT PEAK LOAD 

EXAMPtE: NOW — 120 STUDENTS x 20 SO FT. = 2400 SQ. FT. ' 
RHURE — 150 STUDENTS x 20 SO FT. = 3000 Sli FT. 

b NATIONAL STANDARD: 10 SHOWER HEADS FOR FIRST 30 PEOPLE, ONE 

HEAD FOR EACH ADDITIONAL 4 PEOPIE AT PEAK LOAD 
EXAMPtE: NOW (120 STUDENTS) FOR FIRST 30 ^ 10 HEAOS 

120 - 30 = 90 4 =23 ADDITIONAL HEAOS 

= 33 TOTAL SHOWER HEAOS 

RiTURE (150 STUOENTH FOR FIRfT 30 = 10 HEAOS 
160 ^ 30 = 120 -f 4 =30 HEAOS 

- 40 TOTAL SHOWER HEAOS 

c UNIVETtSITY NATIONAL STANOARO; ONF TENNIS COURT PER 40U STUOENTS OF APPLIEO STUOENT POPULATION 
EXAMPLE: NOW — 8000 STUOENTS (A.S,P.) = 20 COURTS FUTURE 
, 400 ' 



10,000 STUOENTS (A.S.P.) 
400 ^ 



= 25 COURTS 
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'adequacies which need to be rectified. In order for the 
administratiditto makift a decision to modify existing facilities 
or to construct new facilities^ and ib approve Ihe necessary 
filnding, it mutft be proven Conclusively that the improve- 
ments are needed. JSound data is required to support and 
illustrate the case. 

The arphitcct, with the assistance of the planning team, 
should ensure that all planning conforms to state and local 
requirements and to accepted standards. The standard^ are 
meant to be guides, but there may be appropriate deviations 
due tp the local'curriculum or situation.- The physical educa- 
tions program specialist can b^most effective in ensuringthat 
accepted st^d&rds are met for both present and projected 
^needs. * ^ ' 

The survey and evaluation should be conducted by the 
/nost knowledgeable and experienoeu members of the pro- 
fessional staff, in consultation with the people most directly 
involved with the use of each space or area. Outside consul- 
tants may also be of assistance in order to ensure the thor- 
oughness of the survey aiitd evaluation. It is recommehded 
that a Facilities Survey and Evaluation Chart be used 
Column (1): List each space w area,, with the 
specific features of that space or area sublisted. 
CotufHni2): Using existing ilational standards, 
or in some cases, state standards, copipiite the 
size or number which tiiie standard indicates is 
applicable to the enrollment and curricular situt^ 
tion of the institute^ing surveyed. List this figures 
for each corresponding space or ai^ea in column 
1. These applied standards should be expressed 
in two ways in Column 2: for the present program 
J and enrollment, and for the projected program 
and enrollment. The standard for walls, ceilings, 
drains, etc., is usually verbalized (see example). 
* Facility spaces which are reconunended by na- 
tional standards maybe fisted, eveqithoug^ the 
institution does not have them. Make notations in 
subsequent columns -to show Whether this item is 
or is nc; needed. For example: a swimming pool _ 
may be ^commended but not needed since an 
adjacent ctomr lunity pool is available. Or a dance 
room may no^. exist but the curriculum indicates 
that a dance room is needed. 
Column (3) From the-survey, list the data found 
for each space, area, or feature. 
Column (4): Compute the percent of the 
standard found in the space surveyed. Do this for 
both the present situation and for the projected 
f uure proff^am and enrollment. ^ 
Column fy: Compute the percttt needed to 
meet the standard, present and projected 
Column (6): Compute the amount or number 
needed to meet the standard, both for the present 
program and enrollment, and for the projected 
program and enrollme:;t. 
Column (7): Conclusions are drawn and marked 
indicating whether or not the space, area, or sub- 
feature is adequate now and for future projec- 
tions: 

7.1 Adequate for present program and enroll- 
ment 

7.2 Adequate for projected program and enroll- 
ment 

7.3 Inadequate for present progiam and enroll- 
ment 
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7.4 Inadequate for projected program and enroll- 
ni^pt 

Column (8): The Remarks column may be used 
to Record comments concerning the area; to ex- 
plain deviations from national standipds deemed 
appropriate due to local situations or curriculum; 
or to Indicate the unacceptal^ility of the national 
standard if local conditions or experience so 
warrant. « 
« .Space does not permit a complete presentation of a 
^Fftcilities Survey and Evaluation Chart for all areas, 
*" spaces, and courts likely to be t iinrveyed, nor to list all the sub- 
features of them. The exam)!ile serves as a suiuble ftuide in 
maidng up such charts. If a number 5f schools in a district are 
to be surveyed and the results compared, a conunon chart 
. could be developed with code numbers assigned to: (a) each 
area, space of court; (b) dimensions, square footage or 
" numbert; (c) specific sub-feaflires. Thus the data coiUd be 
compute^ed to faciUtate handling and comparison. 

The Facilities Survey and Evaluation ^hart,m$y also be 
used in plaiming a new facility. The spaces, together with 
' their computed sizes, niunbers and features, based on nadooal 
standards, as applied to the local situation,, would be charted 
in colunms (1 ) and (2). The plans then would be drawn up to 
incorporate .these standards both for the present and for the 
anticipated programs and enrolhnent. If the work to be done 
involves remodeling or adding to ap existin^facility, a survey 
and evaluation should be made of the existing facility. 

Team Approach to Planning. 

Depending on the extent and complexity of the projecj^ 
some form of team planning will be needed at each stage. It is 
seldom that the best results ever evolve from a one-person 
planning operation. The various steps outlined would be 
appropriate^for any facility piroject. 

Stages of Team Approaches to Planning 

• "Conceiving the Idea at the Basic Program Level 

A particular unit within the whole physical education, 
recreation, athletics <PERA) area may develq> an idea for a 
new facility,' for facility improvement. Before exploring the 
idea with its parent division, it should first carefully think 
through the need and feasibility. If the idea is a new 
swimming pool, unit personnel should be prepared to defend 
the idea before colleagues, giving the reason for priority over 
new tennis courts, auxiliary gymnasium, a baseball facility, 
or other pqssible facility needs. 

Usually, there is a period- when a facility need is evident 
and before it actually is plenned. During this period, the 
personnel most directly related to the proposed facility 
should begin an informal public relation^; approach to their 

» colleagues who eventually nfust approve such a proposal. 

» 

Presenting the Idea to Higher Authority 

After the originating personnel have convinced its PERA 
division that its project should hold the highest priority, a 
, planning team representing the total division should be 
selected to review the initial proposal, modify, approve, and 
expand on the various phases of it before presenting it to the 
higher authority. Quite obviously, representation on the 
planning team should include personnel from the group that 
originated the proposal. 

The Planning Process 



But in the meantime, long before submitting a tinished 
proposal to a higher fiuthority, an unofficial awareness and 
•nlightening program can begin with higlter administrative 
persdnnel. This can consist of informal ''dropping of ideas'', 
or forwarding copies of related materirJs. The PERA div- 
ision should be alert to who^ i|i higher authority, might be 
most sympatlietic to their project 

Cooperative Effort to. Prepare Proposal to Highest 
AutKority* 

Some^colleges/universities, school systems, and recrea- 
tion departments pan be quite complex while others are rela- 
. lively simp)e. In some situations. Step 2;may be the final step 
Nin'gaining apijroval. Often there is an intervening step which 
requires an overall planning committee or board to evaluate a 
* proposal. If this group looks favojrably on a PERA project, 
one of- two actions usually results. It may be that the PERA 
project committee is allowed to present its facility proposal 
for final approval. 

If, on the other hand, the' overall planning committee is 
expected to make a presentrtion, this conuftittee needs to 
include personnel from the PERA committee in order (to 
ensure^making the best possible presentation. In. the latter 
carfe, the presentation needs to be well-integrated, showing 
the highest priority of the project, not only when compared 
^ with other PERA projects, but more importantly when com- 
pared with other projects in the system* 

Consulting firms offer special services in educational 
planning. This service can be comprehensive or of a specific 
/ nature, depending on the client. Some institutions employ 
such firms to assist in their more complicated development 
plans. * 

Establishing a Public Relations Team 

Step 4 and 5 can be started simultaneously itthe project is 
to be presented to the public for approval. The Steering 
Conmiittee should have the single responsibility of accomp- 
lishing this goal. All the facts should be furnished to cpnduct a . 
program for the various media arid personnel in order to 
create a favorable public reaction prior to any voting. It 
should be note^ that a last minute publicity campaign to gain 
approval seldom is successful unless it has be^n preceded by 
k concientious 'on-go*ng public relations program. If the 
project i§ a swimming jkx)! for the school system, the success 
of the campaign will depend upon the impression that the 
, school system, the athletic program, and perhaps the recrea- 
^ tion program, have made with the public. Any system which 
can demonstrate a recurrence of successful building projects 
can also demonstrate a continuous public relations program 
to its public. " ^ ^ 

Preparing the Program Statement for the Architect. 

Once a project has been given the approval for Qetailed 
•\ planning by the highest authority in the system, a team Aeeds 
to be established to accumulate and systemize all information 
tliat would be valuable to the architect in designing the 
facility. The team normally would consist of a representative 
from the PERA division, a niember of the highest planning 
unit in the system, perhaps one admlnisfrator and principal 
from the architectural fim to give direction. Each of these 
individuals, particularly the PERA representative, will de- 
pend ^OP other personnel to furnish desired data, but this 
smaller^committec is responsible for accumulating it and 
preparing a final coherent and systematic format. 
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Program-Oriented Team to Work With the Architect 

The group that ultimately does mo^t of the work, and/or 
makes most of the crucial decisions, is the planning commit- 
tee of the PERA division. It is this group that has the 
^ responsibility of reacting to the architect's initial concepts 
' and schematic drawings. They r will nee(f^o coordinate the 
planning within the various components of the facility (Note • 
Item 7), In addition, they W\\\ *need to react to many last 
minute questions dealing with interpretation, proposal 
^ange, and possible deletions. There should be an under- 
standing with the architect that no changes in plans wiil be 
made without first having the \nput of the committee. It is 
tecognized that some decisions take an immediate answer 
and the chairm^ of the planning committee will have to 
make ^ome of these decisiorts alone, often over the tele- 
phone. Crisis decisions' should be kept to a minimum. 

Sub-Unit Teams in More Complex Facilities 

It is to the advantage of the builders to havc^ the most 
knbwledgeable people plan with thcs. architect any unique 
features or areas of a facility. For example, if a physical edu- 
cation complex is being planned that contains gymnasium, 
poipl, wrestling rbom, dance studio, and total service areas, 
sub-committees should be established for each. Sub-commit- 
tees should be enqouraged to think "big". 

The architect's role is to relate these plans with the reality 
of the Program Statement and plan accordingly. Often, the 
Planning Unit will not have the necessary specialists for the 
sub-committe6s structure. In such cases, it may become the 
responsibility of one member of the planning committee to 
gain the necessary information. _ 

The team approach at any level may be more time^ 
' consuming but results in better planned facilities. When using 
this planning process someone at each level has to be^ven 
"the ultimate responsibility for communicating suggestions to 
the next highest level. ^ • * 

In summary, there are a number of different approaches to 
organizing the plarming team. Each of these approaches are 
often identified as follows: , 

1 . Joint Planning Team (Administration, Facul- 
ty, Architects, Consultants, Students, Com- 
n:unity). 

2. Faculty Planning Team. ' 

3. Outside Consulting Team. 

4. Central Staff Planning Team (Large Distrigt). 

5. Superintendent and Arcliitect. 

6. Capital Improvement Planning Division (Rec- 
reation). / 

In the cdse of PERA projects, the above approaches (1-5) 
are listed in a descending order of preference. By far the most 
productive planninfieam approach is the one identified as 
the Joint Planning Team. Such an approach best assures the 
correct defining of the problem before the specific planning is 
begun. It provides an excellent personnel mix for challenging 
and extending concepts. In addition, it^an provide an 
opportunity for an increased attitude of cooperation between 
the various parties concerned. * 

Writing the Program 

The Program is the document that should be written well in 
advance of selecting the architect. It is a statement thht will be 
used to communicate the needs of the school program to the 
architect and the central planning committee. 



This document hw a variety of names. Some architecUf 
* call it The Program. Sfeme educators call it The Educational 
Specifications. Others «tll it The Building Program By 
whatever name it is called, this important statement should be 
I written in am organized manner. 

The objectives should be to put into writing the current and 
anticipated school programs to be offered and determine (tyt 
^facilities required for ttie proposed programs, ^ i 

.Some guidelines for writing Tlie Program include the 
following:* * « . ' 

• The document should be concise. 

^^^"^ State the optimal lis wei s the minimal 
program needs. ^ 
^ Make sure the project is rooted in fiscal reality . 
^ Conduct a critical evaluation *of the current 
programs to determine if new programs should be 
emphasized, old ones should be eliminated, or old 
and new comUned. ^ . 

^ AU4ndoorand outdoor facility needs should be * ^ 

. ' considered. 

• Be aware that the location of facilities will 
affect the program offered 

• The initial rough draft of the document should 
be distributed to all contributors for review and 
comment. 

The organization for writing The Program may vary. An 
acceptable way of dividing up the work load Is to establish a 
number o4 sub-committees, or sub-j^it teams. Each person 
serving on a sub-committee presumably' is an expert in his 
area. One suggested sub^conunittee structure follows: 
K Adapted ^ ^ 

2. Administration 

3. Aquatics 

4. Individual arid Dual Sports 

5. Dance' 

6. Games and Outing Activities 

7. Science 

8. S4lf-^Testing and Combatives 

9. Service Areas . * 
10 Team Sports 

The following is a suggested outline of The Program: 
Part L Objectives of the School Programs: 

A. Instructional (Professional and Service) 

B. Intramurals 

C. Adapted 

* D; Athletics ( Interscholastic and Intercollegiate). 
E. Club sports 

H. Community-School programs 
G. Others 

Part 11. Basic Assumptions to be Addressed: 

A. Facilities will provide for a broad program ifcf 
instruction, adapted, intramurals, athletic^, 
club sports, and others. [\/ 

B. Facilitie^s will provide equitable areas for boys 
and men, and giris and women. 

C. Facilities will provide for use by students, 
staff faculty and family of the school com- 
munity. 

D. Existing facilities will be programmed for use. 

E. Facility expansion possibilities will be pro- 
vided for in the planifiing. 

F. Outdoor facilities should be located adjacent 
to the indoor facilities. 

G. Writers of The Program will address them 
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selves to the adminittratlve and staff needs. 

Parfill. Trends Which Affect Planning: 

. A. A re-ethphui> of i^ysical education for the . 

hindicappedi 
^ B. The club sports movenMnt. 
' CThe Coinmunity Education, or "lighted 
. School", movenunit 

,D.The surge of new non-competitive activities / 

being added to the curriculum. 
E. Expanding intramural and athletic programs. 

Sharing certain facilities by boys and men 
and girls and<women ('athletic training rooms, 
and equi; ment roonu). 

G. Coeducatiohai physical 'education and co- 
recreaticm. 

H. Emphasis on individual exercise programs. 

I. The weight training movement 

J. Federal and state legislation (PL 94-142, PL 

503) ^ - 

. K. Syntemsapproach^'in design and consfluction. 
L. New Products. 

Part /K Explanation of Current and Proposed 
Progrdmmif^: 

A. Ina/ructional 
B, Iiwamurals . , 

C. Athletics .4 

D. ^Club 

E. Adapted * 

F. Conrnwnity-School 

^ G. Others r . 

H. A priority listing of programs 

Part V. Preliminary Data Relative to the Proposed New 
Facilities: • , 

A. The existing indo9r facilities square footage 
broken down by area (equipment storage, 
training room, etc.). 

B. A priority listing for the proposed new indoor 
facilities. ' 

C. The existing outdoor facilities broken down 
by area (football field, track, etc.). 

D. A priority listing for tiie proposed new out- 
door facilities. 

E. The community facilities being used as re- 
source or adjunct facility ^reas for present 
programs, (golf courses, trap range, rifle 
range, bojvling aHeys). 

V 

Part 'VL Space Needs and Allocation in the Proposed New 

Facilities: 

A. Main Gymnasium. 

B. Spectator seating. ^ 

C. jpobby or concourse. 
,D. Administrative offices. 

E. Faculty offices. 

F. Conference rooms. 

G. Laboratory - Classrooms. 

H. Other considerations (wall clocks, acoustical 
treatment of certain areas, etc.). 

I. Others • / 

I ^ 

Part VIL Purposes and Uses of Auxiliary Space Areas: 

A. Exercise - Therapy Area. 

B. Multi-purpose Gym. h 

The Planning Process 



1 « 



C Golf Area ' ^ 

D. Archery Area 

Wfcstling Gym. / " ' - » 

F. Main Dance Studio 

G. Strcct-Shoc Usage Room. . 

H. Handball - Racquetball Courts. 

I. Squash Courts 
X Others. 

Part VIII Service Facilities: , » 

A* Locker Rooms. 

B. Shower Rooms ^ \ 

C. Toweling areas. " ' 

..D. Toilets for locker area. « < 

E. Equipment and supply storage afeasif 

F. Custodial storage 'areas. ' • 

G. Athletic training rooms. 
^. H. Laundry. 

Part IX. Projected Use q/* Present Facilities: 

Part X. Space Relationship. Relationship each has to 
others. 

0 

Part XL Equipment list (all movable and fixed items 
identified in the document) 

Role of the Program Specialist 

* The 'program specialist is an Individual who is actively 
enga^ in a program as a teacher or a coach. He is the one^ 
who will use tfie facilities ,and consequently, is knowledge- 
able about the uses and problems of facilities and should be 
given opportuilities for input into facility planning. 

The chief contribution of the program speicialists may well 
be the written specifications they help develop. These 
specifications, call^ The^Program, s«rve to communicate 
ideas to the architect and central planning committee. 

Program specialists do not design facilities. This is a 
function of architects and engineers. However, determining 
the number of teaching stations needed to seive the instru- 
ctional, intramural, athlety:s, club, Adapted and other pro- 
grams should be a responsibility of ^e program specialists. 
Selections of materials such as hardwood maple floor and/or 
synthetic floors, lighting requirements,acoustical treatment, 
and maintenance problems ai e all legitimate concerns of the 
program specialist. 

The objectives which the program specialist should 
achieve are: ^ 

• Commmimicate the school program purposes, need 
for facilities and facility plans to all appropriate persons 
and public whose understanding and support are vital to 
secure the needed facilities. ' 

^ Ascertain the various size of teams, classes, and 
groups which will use the facilities as well as require- 
ments or offtcial'rules for sports and games. 
^ ^ Explore the multiple-purpose uses which are made 
possible by the new or expai!ded facilities. 

• Help establish a priority list of program needs. 
For example: A staff agrees that tennis should be 
taught in the instructional program, introduced as 
an intramural '^activity and added as an inter- 
school, sport. If this is the top program priority, 
the building of a suitable teaching area would be 
the top facility priority. 

• State trends which are relevant to facilities plan- 
ning. 
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Synthetic surfaces, ^1 ^eatijier tracks, coed atliletic 
training rooms, coed<4:lasses, programs for the handi- 
' capped, total community use of school facilities and 
rapid development of sports clubs are some examples. 

• Identify, study and recommend desired trafTic pat- 
terns for various individuals and groups, including 
spectators, indoor and outdoor facilities. 

• Identify, study, ai\d recommend proper space rela- 
tionships for various indoor and outdoor facilities. 

Within the locker room complex, the laundry space, 
equipment storage space (in season and out of season), 
issue area^ athletic training area, and sauna may be so 
arranged that coed use is feasible. .Duplication of 
personnel and equipment can be avoided by dual usage. 

• Point out errors of design, space relationship, traffic 
patterns, safety, supervision, isolation, accessibility, 
flexibility, departitientalization, validity, and aesthe- 
tics. 

• Provide the architect and planning committee with 
examples of facilities that meet desired needs. 

If the sites are tbo distant for visitation, slides or 
pictures. may be taken as illustrations for the architect 
and planing comnKittee. Point out areas that represent 
quality as well as those that represent minimal quanti- 
tative standards. ' ^ 

• Point out the special considerations necessary to 
allow the handicapped full use of the facilities. 

Role of . the Consultant 

Untif>recently, the profession has given little attention to 
the area ^of facilities in the professional preparation of 
tei^chers, coaches and recreational socialists. As a pons- 
qujpnce, when a facility project is undertaken, professionals 
fl^quently are ill prepared. Time does not permit acquisition 
of the necessary background. Additionally, the architectural 
Arm assigned to the project may be designing its initial PERA 
facility. It becomes apparent that competent assistance is 
peeded. 

The consultknt in physical, education and athletic facility 
design is frequently a professional in the fleld who teaches a 
course in facilities planning. This individual is usually 
familiar with many of the recently constructed f^lities in the 
country and is aware of the latest innovations in design, 
materials, and concepts. 

The consultant can make a valuable contribution in a 
number of ways. He can suggest to the planning committee 
the names of successful architects and the location of 
examples of their work. He can assist the planning committee 
in developing alternatives and establishing priorities. The 
role as a knowledgeable expert from the outside enables the 
consultant to exert considerable influence in favor of the 
project. 

An important contribution is liaison between the architect 
and the planning group, particularly when the architect has 
difficulty in relating with the professionals. Thdie are times 
when each has difficulty in understanding the needs of the 
other. It is important for both parties to realize that the 
resultant facility must reflect the concerns of the other. The 
selection of the professional consultant may be one of the 
most signiflcant steps toward constructing a functional 
facility. , 

Another source of consultant assistance is the commercial 
agency established specifically to assist school districts, 
colleges and universities and recreation departments with the 



solutions to facility problems. These firms have the capabili- 
ties of providing complete consultant services, from program 
through construction. They will also provide any nmnber of 
.singular services such as; broad base data gathering, writing 
the educational specificfttions and assisting with acoustic, 
lighting or air handling? problems. 

Selecting the Architect 

A building eflRciently and comfortably designed can evolve 
only from a w^U-coordhated team effort The team should 
consist of individuals well versed in the facts ahd realistic 
objectives. The architect is only one member of the team, and 
the earlier he can begin working with the planning team, the 
better. 

Selecting the right architect is not a simple matter. 
Important considerations are knowled^, past experience, 
personality and ability to establish rapport The clients, 
should interview prospective architects, view their work, 
inspe^ buildings t^iey have designed, and confer with other 
clients they have served. Ideally, the entire planning team 
should participate in the selection of an architect, asking 
questions to confirm the hrm's competency and coi ipatibiltjy 
with their objectives. _ . . 

A detailed description of educational specifications should 
be formulated and given to the architect. The specifications 
are stated in narrative form and include suggested dimen- 
sions, spaces nedded in the facility, relationships in special 
features of the facility, and th^ purposes of the facility will . 
alsQ be included in the proposed budget The primary 
purpose of the educational document is to describe to the 
architect in cldar detail, every activity tp. be conducted in a 
proposed facility. • ' • 

Because of the training, educations, and experience, the 
architect can be of great assistance to the client in each of the 
three stages of every building project — decision, design, and 
delivery. When selecting an architect, the basic consider-* 
ations are as follows: 

1 . He should hold membership in the American InsJtute 
of Architects. 

2. He must be licensed to practice in the state where the 
facility is to be erected. 

3. He should have an excellent reputation in the field, be 
able to furnish references, and be able to show proof of 
completion of similar projects. 

4. Thf firfti should be in close proximity to/tie^eonstruor 
tion site so that no less than weekly visitati^s could be 
assured. 

5. Superior supervision capabilities should bK available 
through the firm. 

There are three basic methods of selecting the architect 
They are: 

^ i . If a state-supported institution, the architect may be 
appointed by the State Building Commission. 

2. The architect may be selected by a direct appointment. * 

3. If a private institution or public school system, the 
architect may be selected by comparison ftom a group of 
prospective architects. 

After the selection of the architect a contractual agree- 
ment will be completed and signed. This legally binding 
contract will be the oflicial A I A document B 1 4 1 ( a standard 
form of agreement between the client and architect). 

72' ^ 



Starting^to Work 

Once the architect is selected, the whole team can be as- 
sembled. The team should be representative but not so large 
as to be unwieldy. It should include the architect, the firm's 
designated associates and peiiiaps a consultant expert in the 
requirements of the problem at liand, along with the school or 
community team. 

The first meetings are critical. A constructive pattern of 
positive accoff4>lishments should be established. The plan- 
ning team sltuuid outline spi^cific and^^^mprehensive pro- 
gram requirements, determine sizes, designate functions, aud 
delineate optTational patterns. Meetings should be scheduled 
regularly and the conuwttee should follow agendas, and 
- notes should be^taken, kept, and reviewed/ 

The architect will devel<q;) and revise increasingly detailed 
drawings as the meetings progress. To insure steady pro- 
gress, it is essential that the drawings be developed progres- 
sively, each with more detail than the last^without changing 
r the basic concepts. The basic concept developed in prelimi- 
nary drawings shbuKT be evaluated very carefully. 

The professional dufies the architect is involved in are: ^ 
Pre-design planning, • 
Schematic design. 
Design development. 

Construction documents. . ' ^ 

Bidding. ^ - > 1_ 

Constructioil. 

> " The architect's role during ejjgh of these phases are as 
follows: , 

Pre^deiiign Planning 

* . Serve as a member of the planAing .committee in the 
capacity of a consultant or adviser on the architectural possi- 
bilities and limitaUons. ^ 

Schematic Design. 

With the assistance of the ^educational planners, tran^bt^ 
the written pro-am into a gra4)hic representation of\a 
building plan. 

. Analyze the relationship of spaces diagrammatipally, ' 
taking intoxonsideration access of various areas by students 
and the public. /. 

Study the site, its topography,* its relationship to the 
community and to traftic patterns; also, the availability of 
utilities. ' 
Determine how the site might be developed. 
* Determine what types of buildings are most appropriate for 
the site and the prograi^. 
^ Review applicable codes and laws, and determine their 
effect on the design. 
Make cost studies of the project. 
Provide opportunities for thorough analysis and discus- 
sion of sitrengths and weaknesses of plans, and reach deci- 
sions with educational planners on how well the plan satisfies 
the requirements of the program. 
Present the approved schematic design for approval. 

Design Devel6pment 
Develop the basic design. 

Prepare sketches of elevations and models to establish the 
visual character of the project. 

Specify building materials, mechanical and electrical 
systems. 

' The Planning Process 



Devel6p equipment and furniture arfangements to speci- 
flcfitions. 

Prepare a detailed^cost estimate and final plans to the 
planning teaip and proper authorities for review and ap- 
proval. 

Construction Documents « 

. Prepare .complete working drawings and construction 
specifications for the project. ^ 
Review and update earlier' cost estimates. 

Bidding 

Assist the client in obtaining bids and awarding contracts. 

Determine with client how project will be bid and what 
contractors will bcf qualified fo bid. 

Answer questions for bidders and clarify any aspects of the 
construction documents. ' \ , , 

Provide cotiies of specifications documei^ts, and drawings 
for contractors, owners, and othors who may need them.' 
^ Assist client in preparation of contract. 

C6ntnict2on Phase ' > • 

Call a meeting with contractor and representative of the , 
client to outliiTe the project and discuss operating procedure. 

Issue bulletins and change orders to accomplish changes 
requested by client or required by field conditions. 

Make periodic visits to site |6 monitor progress of work. ^ 

Issue the client certificates of payment. 

Interpret requirements of the contract whenever questions 
are raised. . . 

Reject work which fails to meet the requirements. 

Establish the date of Substantial Completion" and the 
date of "Final Completion". ^ 

Additional Services 

There are a . number of additional services the architect 
m&y perform as required or as requested by the client. These 
services require prior authorization from the client, and the' 
architect is paid for them in addition to the basic fee. Some of 
these services are: 

• Make measured drawings of existing construction when 
required for planning additions or alterations. 

• Revise previously approved drawings, specifications, or 
Sther documents to accomplis)i changes not originally initi- 
ated by the architect. i 

• Prepare change orders and supposing djta where the 
change in basic fee is not commensurate with the services 
required. 

• Prepare documents for alternate bids requested by the 
client. 

• Provide detailed estimates of construction costs. 

• Provide consultation and professional services con- 
cerning replacement of \vorkdamag6^by fire or other causds 
during construction. 

• Provide irtterior design work or other services required 
in^jConnection with selectfon of furniture or furnishings. 

• Provide service.^ as an expert court witness. 

„ Follow Through 

It is essential that .drawings be understood. Often people 
have great difficulty interpreting drawings and are tcx) embar- 
rassed to ask for aid. Explanation should be thorough, even if 



they seem agonizingly basic* Three-dimensional models can 
help to increase comprehension of the relationship of wall * 
heights to room volumes. Model ftimiturc or miniature 
figures can contribute to appreciation of room sizes. 

Afi the drawings progress and the total idea of the actual 
building develops, specific materials and fin'^Shes should be 
chosen. The committee should view either representative 
samples or actual installations of like materials. 

The more each team member knows before actual construc- 
tion begins, the fewer surprises and less potential for disap- 
pointment. ' , ' 

Plai^ning Factors 

The guiding principles associated with total piaiaiing are: 
Every community needs areas and facilities for physical edu* 
cation, athletic and recreational programs. These programs, 
which are essential to the well-being of all people, cannot be ^ 
effective unless a wide variety of indoor and outdoor facilities 
is provided. 

' Every community requires a master plan based on a study , 
ofits needs. Preparation of this plan is the^primary responsi- 
bility of established governmental and educational planning 
agencies. Provisions for a system of prope^ies required for 
physical education and recreation n)ust be included in the 
master plan. . , ' 

The type, location, and size of essential areas and facilities . 
must be relatedto the total community pattern. These condi- 
tions vary in residential areas of different types and densities 
and are affected by the location of thoroughfares, business 
and industrial districts, transportation lines, and other natu- 
ral barriers. 

Areas and facilities should be planned in'i'elation to Uie 
social and economic characteristics of the commtinity. The 
feasibility of providing specific programs in a particular 
locality is influenced by We intere3ts and fihancial resources 
of its total population. ' i 

Areas and facilities should be planned with due regard for > 
the full potenti>il use of available physical resources. Plans 
for acquisition and development can be justified as econo- 
mically sound only if they are related to an inventory of 
comparable resources in the community or region. Duplica- 
tion of facilities' and overlapping of services is thereby 
avoided, and a maximum return from expenditures for areas • 
and facilities can be expected. 

Areas and Facilities should accommodate programs that 
serve the interest and needs of all |^e people Consideration 
should be given to the special needs of all ages and both sexes. 
Resulting programs shc5uld comprise a wide range of activi- 
ties. In view of the increasing proportion of the population in 
the aged aitd retired group, special consideration of senior 
citizens needs is desirable. Facilities should also make it 
possible for handicapped citizens to participate in most 
aspects of physical education and recreational program. 

Plans for afeas and facilities must conform to state and 
local regulations^ an^, as much as possible, to accepted^ 
standards and pradioe. Planning' groups should become 
familiar with fire, ftuil\iing, electriqal, sanitary and other 
pertinent codes and make sure their plans conform to them. . 
Unnecessary expense ipay be incurred in making cf)nstruc- 
tion changes required t6,meet official approval. 

Maximum flexibility of design is encouraged to accommo- 
date future needs. There is a danger that this can be practiced 
to the point where it l]arms the primary mission of a new 
facility. For example, an ice facility can be made so flexible 
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that it fails to adequately support a hockey program; Spccta- . 
tors I efuse to come because of inferior or inadequate seating, 
limited security, inadequate ticket area, or poor condftssion 
arrangements. 

Cost of construction is only one important financial 
consideration. The operating and maintenance costs of a 
facility mugt be considered. It is possible to obtain the funds 
to construct the new facility and then discover that there is no 
way for the planning unit to obtain the needed funds to 
operate and maintain the new addition. 

Close cooperation among all public and private agencies 
concerned with the development and operation x)f facilities 
designed for athletics, physical education, and recreation is 
Qf utmost importance. Cpoperation involves not only school, 
park, recreati(:tfi, and city planning agencies, bjit also re- 
development authorities and public and private housing 
agencies, among others. An interagency planning conunittee 
can be an effective means of achieving cooperative action. . 

All interested organizations, individuals, ahd groups 
should have an opportunity to sharcon the planning of areas 
and facilities intended for public use: Wide participation in 
the consideration of prop >sals requiring the expenditure of 
public funds for areas and facilities gives people an opportu- 
nity to express tfieir desires and n6eds and helps assure their 
support of tlie projects and use of the areas and facilities. 

Individuals who are qualified to give expert advice in 
planning facilities should act as advisors. School, park, and 
recreations department personnel can^ontribute materially 
to the determination of the features to be included and can 
offer valuable suggestions for their design and development. 
Individuala^with professional training and technical compe- 
tence, such\^s landscape architects, architects, engineers, 
sociologists, and professional staff .pan play major roles in 
oVer^ll plafming.' 

. An assigned architect may have a limited background in a 
specific PERA project. An architect usually feels confident 
. to build any project. Ho>yever, most PERA projects are 
unique and background in this area is often lacking. The 
PERA divisions should provide the architect with sources of 
information specific to thesf facilities and t^ie names of 
specialists that can be used. ^ 

Available sources of prbperty and funding s«hould be 
explored, evaluated, and used when appropriate. Tax funds 
are a primary source, but large numbers of facili1;ies have 
, been acquired or buih with gifts from individuals, or organi- 
. zations. Localities she Aid take advantage of state and federal 
funds available for planning and for acquisition andimprove- 
ment of school and recreation areas. 

Widespread pubhcity, sound interpretation, and public 
discussion facilitate the implementation of facility plans. 
Appropriate authorities, community gr6Ups, and the public 
at-large need to be fully infonned if acceptance and support 
are to ^e achieved. 

Planning Units: Community and Schools* 

• Publiciy-owned facilities are principally under jurisdiction 
of two types of local authorities — school districts and de- 
partments of parks and recreation. Other public ^d quasi- 
public agencies provide such facilities as libraries and 
museums. Privately-owned facilities, such as chQrches, set- 
tlemeri houses, health clubs, teujiis centers, athletic clubs 
and youth clubs also contribute tb.the publi^ service. 

Coqiprehensive programs and services requ.re that indoor 
and outdoor areas and facilities bf many kiud$, shapes and 
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sizes be available throughout the yeiar. Each area ind facility 
h«f % ^p^ jial function and serves specific uses. These iueas 
and facilities are classified vip this Guide according to 
function, and their sizes are determined by the nature of their ^ 
services and the number df peoifle to be served. Understand- 
ing of this.classiflcation'is essent||il to effective planning. 

The Neighborhood 

The neighborhodd is a residential areausually served by an 
elementary school. A typical neighborhood fpr planning 
purposes ^ould be an area three-fourths of a mile to a mile 
square ind cjntainiqg ab6ut6,000 to 8,000 ndople. 

Population densities of neighborhoods vary from a few 
thousand to many thousands pei* square mife. There is also a^ 
wide variation in the number of cfyldren. Because most resi-^ 
ddnts live within a short "distance of the school or play- 
iground, they yalk to it and tend to usfi it frequently, often foi 
shorter periodfi^ than in the centers planned for a larger geo- 
graphic unit. • * 

The' Community 

T^e community is a section of a city, primarily a resi- 
dential area. It usually represeiUs the service area of a high 
school, contains a Busmess center, and commonly consti- 
tutes a section of the citymeasuring two or three miles across. 
It can be thought of as a "community of neighborhjjpds" 
.because it. is usually composed of three to,five neighborr 
hoods. 

The.Gity or School District ^ 

The area designated as the city, towr, borough, or village 
len4s itself to the prqvision of areas .and facilities for use^by 
the entire population of the political ibdiyisibn. Major 
parks, golf courses, camps, museums, anu botanical ^ardens^ 
which cannot be provided in each neighborhood and com- 
munity, are typical city-wide areas. In small localities 
comprising one community and a single high school, city- 
' wide planning is comparable to planning for a single com- 
munity as described above, although some facilities com- 
monly provided in larger city-widfe areas are included. 

School districts vary widely in size and population, but 
district-wide'school planning involves primarily neighbor- 
hoods and communities. Some of the large school districts 
provide district-wide facilities for an outdoor education- 
recreation complex, interscholastic activities, consolidated 
educational programs, and some type bf post-high school 
center or community for day pupils. 

u 

Large Units , 

The county orHhe region, which is a geographic area that 
sometimes includes p^ of more than one county, is increa^ 
ingly use(j[ as a unit for redreation planning. Many of these 
planning units are located close to a metropolitan area and 
include both the city and the surrounding region. Others are 
pHmarily rural in nature and are conlposed of unincorporated 
areas. Planning on a regional or district basis lends itself to 
the proyision of extensive properties usable for family dut-, 
ings, winter and water sports, and other activities requiring 
large land and water areas. 

The Park- School Concept 

Before the various types of properties that are commonly 
included in comprehensive plans are described, the current 
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tiimd toward providing areas that serve for both education 
and public recreation desefved special mention. \ 
The park-school as described in this Guide is the recom- * 
mended type of mtyor facility in tKe neighborhood or com- 
munity for day-by-day use in organized, programs of ath- 
letics, recreation, and physical education. It combines the 
neighborhood recreational area and the elementary school 
site; the community recreational area and the secondary 
school site. 

The park-school is an example of cooperative action 
between school and municipal authorities. It involves a joint 
agreenient as to the location, development, and use of 
properties to be designed for the school athletic and physical 
education program and /or the recreation ofbpth school and 
conununity groups. Since the park-school concept is based 
on the desirability and economy of dual use, it is important 
that plans be developed jointly by both school boards and 
municipal authorities responsible for park and recreational 
services.^ 

In order to protect the interests of the cooperating authori- 
ties, and to assure the most effective application of the park- 
school plan, a formal agreement should be signed by both ^ 
agencies, specifying respective responsibility for the pur- 
chase, development^ operation, maintenance, and the use of 
the facilities. 

Although the park-school concept has won wide accept- 
ance in recent years, separate school sites and municipal 
recreational areas are still being acquired in many communi- 
ties. While one reason itiay be lack of knowledge of the 
concept, more frequently it is because the schbol pr munici- 
pal authorities fail to recognize the advantages and economy 
of the plan or are unwilling to subordinate their prerogatives 
under a cooperative program. 

Community Park- School 

The community park-school is an area in which are 
located a junior or senior high school and a variety of recrea- 
tional, physical education and athletic facilities designated 
for both^'school and community use. It should be centrally 
located in the community it is to serve and provide a parklike 
environment. If it contains a senior high school, it requires 
mdre acreage than if it is associated with an elementary or 
junior Wgh school and its service^ radius is appreciably ^ 
greater.' Many of the people using such centers, especially 
those with a senior high school, reach them by automobile or 
public transport. 

The tunction of this Wa is similar to that of the neighbor- 
hood pa**k-school. While the neighborhood park-school con- 
tains an elementary schoQl and serves primarily children, the 
community park-school contains a secondary school and 
served primarily young people and adults. The geographic 
area served bye the community school is larger and needs 
more area in order to provide for interscholastic athletics, 
spectator space, and extensive parking. 

Oufdo9r Education*Recreation Complex 

A land area or a cluster of acreages suitable for more^r 
extensive outdoor education-recreation programs, owned by 
the school district^ city, or township, is an important adjunct 
of the park-school. Such a compk^ should be located as near 
the city as possible, yet should include some of the follo^^tfig: 
a residence camp; extensive nature trails; primitive area for 
outpost camping and exploration; an outdoor skills and 
sports center; plots for foresiiry and wildlife management; and 
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piooeer and modem farms* 

The Co(nmunity Room 

The community room is proljably most representative of 
the community park-school program in that it is designed 
specifically to meet community needs. The community room 
should be at least as .large as a regular classroom. Kitchen 
facilities, including stove, refricerator, cupboards, tables' and 
cnairs, help to make it an ideal meeting place forjcivic and 
sdjcial organizations. The community room. may be used 
during the day for adult club meetings, or casual recreational 
^ activities. In the evening, it may be used for adult classes or as 
a meeting place for community groups. Frequently, the com- 
munity council, made up of representatives of all groups in 
the neighborhood meets in the community room to discuss 
programs for the area s^^ed by the school. 

^ The need for intelligent and cooperative plan- - 
ning by all agencies, especially school and muni- • 
cipal authorities, huv never greater than at pre- ' 
set\t. Cost of land acquisition, construction, 
development, operation, amPmaintenance, as 
wetl^ as efficiency in use, will depend heavily 
upoi^ th^ degree of cooperative endeavor and far- 
sightedness. Sights must be raised immeasur- 
ably if present and future needs are to be met. 
The time for careful, imaginative long-range 
' plannthg is now... in fact, it was yesterday! 
\ 

Planning Units for Colleges and Universities 

The following includes the various components that may 
be involved in ^he planning of any college/university PERA 
facility. The degree of'^omplexity varies according to the 
type e<finstitution and scope of the project. 

1. Governing Board This body will need to give the 
final approval for the project. Within the board, therc 

^ may be t;wo or three ^individuals responsible for 
checking 6n all building proposals. Members of the 
PERA division are likely to be called before this 
latter gr^p. ^ ^ ' 

2. State Planning Division If the college or^lniversity 
'is state supported,, there will usually be a planning 

' division in the state capitol which becomes involved. 
They normaHy determine it the facility meets all the 
^ state codes. Prior to their involvement, there may be 
a state appropriation committee that will need to give 

.the approval to the project befor. any further plan- 
ning can be done. 

3. Institutional Policy Committee in some institu- 
tions, this is a standing committee, existirig for the 
purpose of planning specific educational programs. 
This often is composed of key administrators, a 
.member of the governing board, faculty represent- 
ing the various divisions within the institution, and 
students. Policy recommendations of this commit- 
tee give direction to Plant development committees, 

the president, and the governing board. 

► *" 

4. Institutional Plant Development Committee or 
Office. In many institutions of higher learning, such 
an office may exist. Often times, it consists of a 
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WHO 18 INVOLVED IN THE PLANNING PROCESS 



Coll«o«/ 
Univtrsity 

Board of Regents 

Coordinating Board 



Campus Space 
Committee 

Office of New 
Qonstruction- 



Building Main- 
tenance arid Utilities 

Same 



Member from Office 
of New. Constrjjction 



\ Director, College, 
S(;(;»ool, Department; 
New Construction 
Committee 

; Sub-Committee 
7 Structure 



\ 



El^mintary/ 
Secondary. 

School Board 

State Board 
of Education 

Genefdl Plannjng 
Committee ^ 

Office of Facility 
Planning & 
Construction " 

Office of Operation 
& Maintenance 

Same 



Member from Office 
of Facility Planning 
& Construction & 
Designated 
Specialists . 

Director of Physical 
Education & Safety 



Suk-Committee 
Strocture 



Community/ 
Rtcrtation 

City Council 

Outdoor Recreation 
vPianning Department 

City Park 4 
Recreation Board 

Capital Improvement 
Ranning Division 



Parks & Recreation 
Maintenance Division 

Various Professional 
Consultants 

Member from Capital 
Improvement Planning 
Division 



Director, Parks and 
Recreation 



Sub-Committee 
Structure 
(Staff Planning 
Specialists) 



Planning 

Unit' 

Governing Board 

State Planning * 
Division 

4 • 

*- Institutional 
Policy Committee 

lnsti(iItional Plant 

Development 

Committee/Office 

Office of Buildings 
and Grounds 

Architectural Prm 



Project Coordinator 
' and Committee 



PERA Plannninn 
Committee 



Area Specialists 



vice president and one or two in-house architects. 
They will question ideas as to multiple uses, archi- 
tectural blendihg/intemal building principles and 
campuf sources of energy. A person may be desig- 
nated as project director for a campus-wide facility. . 
The PERA planning conunittee will need to clear 
many ideas through this office. 
I 

5. Office of Building and GroundsThe Superintendent 
of this office ana/or a representative will often sit 
on/or with the planning committee or the'architect. It 
is the responsibility of tfiis office to spe that the 
building codes aije followed, maximum use is made 
of present energ^ sources, energy conservation is 
" included in new facility plans and campus beautifi- 
cation is maintained. 

6: Architectural Firm If the project is of any magni- 
tude, the architectural firm will have its own team 
working m the project. This often includes the 
principle architect, and cQgineer, and related spe- 
cialists. The planning committee will meet with the 
architectural firm as a whole or with individuals from 
the firm, as the need dictates. 

7. Project Coordinator and CommitteeThe coordina- 
tor of a PERA project may be a higher adminis- 
trator, such as the vice president. More likely, it 
would be the deaaor director of PERA, or it could be 
one from theoffice of the physical plant. If it is 

' higher administrator, the individual would most 




likely come from the office respbnsible for institu- 
tional facility development, although conceivably it 
could be a nriember of the university's planning 
committee. Someone from the PERA division would, 
be a member of the committee and serve as chair- 
mafi of the PERA's planning committee, In many, 
instances, PERA's personnel with a particular inter- 
est and exjSertise, may be tasked to be on the 
coftimittee. ... 

8. PERA Planning Committee The academic discif- 
pline has a planning committee wh'ch works directly 
with the architect and is responsible for coordinating 
all plans, requests, or changes that transpire between 
the discipline and the architect. Normally, this com- 
mittee will be headed by either the dean or director of 
the division, the athletic director, the physical educa- 
tion director, or the director of campus recreation. 
There will be a representative on the conimittee from 
each of the areas having a direct interest in the, 
project. * , 

9. Area Specialists Much of the detailed planning will 
be done by sub-committees that report directly to the 
PERA planning committee. These sul>-cpmmittees 
should hSVe one or more meetings with'the architect 
so that he has a clear understanding of their requests. 
Different facilities will have different emphasis areas 
which will need special attention. 

Too of^en the planning committee of the discipline. 
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together with the architect, will cio all of the detail 
planning. Thpy cannot be experts in all areas, and 
many refinements that a sutvcommittee can point 
out, get lost. 

Students can add,a positive dimension to mdl^t of the com- 
mittees through their representation. The same is true ^ 
community organizations and agencies that may tiie 
facility after its completipn. 



stl*a 



The accompanying chart suggest^appropriate levels of. 
planning units for the public school sector and community 
recreation commission analogous to college and university 
planning authority. Ref^frrini^ to tttl chart, the operational 
procedures and planning methoc^ for each planning unit for 
the three areas* (college/university, elementory/secopdary 
schools and recreational facility) may differ widely. The 
* basic functioh of the planning unit, regardless of the area, will 
be remarkably similar. 
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THIS CHAPTER CONTAINS information relative to 
athletic and physical education indoor facilities for ele- 
mentary school, secondary school, and college/xmiversity 
levels. ' s 

Building feati^es that are common to all structures are 
included ^o consideration will be giv^n to the most efficient 
use of these facilities, while providing lor the maximum com- 
fort and safety of participants and spectators. Essential 
features such as site^ selection, traffic circulation, indoor 
surfaqe materials, electric^ systems and service, audio- 
visual services, color and aesthetics, mechanical systems, 
sanitary' facilities, and security are covered in detail. 

^ . Site Selection 

Program specialists, architects, engineers, and' others # 
should work tog ^Ihes in the selection of a^iesirable site for 
any new construction. Some factors that must be considered 
in selecting a site are: 

• Proximity to classrooms \ 

• Pedestrian traffic patterns 

• Motor tr/dTic movement and parking space 
^ Soil conditions and drainage ' 

• Availability of utilities 

, * Relationship to other health, physical education, ] 
recreation, and athletic facilities 
^ Proximity to housing 

Physical education, athletic and recreation facilities are ^ 
often the largest on campus. Space is essential to permit the 
architect to use creative design ideas. Avoid locating a 
facility on% site too small to allow for design options or for 
possible additions. Because of the size of these facilities, 
attention must be given to making them compatible with 
surrounding structures. 

Ideally, a major indoor facility for physical education, 
athletics and recreation should be erected as close as pos- 
sible to both the student living quarters and tha, center of the 
academic teaching area. Probably no other campus facilities 
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will be used as much by as many students. If large spectator 
activities Virill be included in the facilities, the site j(nust allow 
for auto access and parking. * 

Traffic Circulation 

Building location is a most important consideration in 
trdffic circulation and control. A careful study of the relaticMi- 
ship' of the proposed ^cture to student housing, academic 
buildings, and the community will provide valuable informa- 
tion relative to placement^ of primary and« seoonSary en- 
trances and exits. 1 

The foremost purposes of planning for traific circulation 
and control include: minimizing congestion in corridors, 
stairwells, lopker rooms, and spectator areas; minimizing the 
disturbance of students and staff in oftices, classrooms, and 
study rooms; providing for ease of building supervision, and 
separation of various units where necessary; enhancing effi- 
cient and safe movement; and providing for future building 
expansion. 

Special circulation problems created by intramural, recre- 
ation, pnd spectator progravis should be included in the traf^ 
fic control study. The placement of service, activity, instiuc- 
tional, and spectator areas should provide for efficient means 
of super/ising those using the facilities. 

Space Rj^lationships 

The relationship of acti^^ity areas, instructional areas, and 
service areas to the placement and size of corridors, lobbies, 
stairs, and doors needs careful consideration. Spec^tor 
space should be separated from the swimming pool and pool 
deck areas, gymnasium- flogr, and other activity areas. 
Entrances to the seating area should be direct [rom the 
outdoors, or from corridors or foyers without requiring travel 
through locker rooms or across pool decks or gymnasiums. It 
is also important that traffic to and front the locker room not 
cross the gymnasium floor. 

The individual components of the locker room areas 
should permit entrance to, and exit from, each area without 
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cross traffic in wet and dry areas. The location of toilet rooms 
in relation to the swimming pool and to outside facilities 
, should'Bi^givifen careful Consideration, especially with refer- 
ence to public use. 

Units Within the building which require truck delivery 
service should be grouped to reduce the number of delivery 
points, Delivery of supplies should be planned so there is no 
traffic or delivery through locker rooms or across gynmasium 
floors. A loading dock is desirable. In multi-storied struc- 
tures, elevators should be provided. 

Corridors and Foyers \ 

In large buildings, athletic and instructional units should be . 
Accessible from at least two passagcv/a: s leading ^tom the ^ 
principal classroom areas to preven t traffic congestion during 
change of periods. 
. . Provision needs to be made Tor heavy traffic from the 
dressing room or the Ky^k^r suite to playTieldi. The desig- 
nated- corridor 'A^ldUis should be clear of all obstructions, 
including the swing of locker and room doors. All equipment, 
such as heating units, drinking fountains, fire extinguiSiiers, 
and telephones, should be recessed. Each corridor should 
terminate'kt an exit, or stairway leading directly to a point of 
exit 

Public rooms, including gymnasiums used for large public 
. groups should be designed with entrance foyers. The size of 
V the foyer will depend on the seating capacity. The planning of 
this area should include consideration for ticket sales, public 
telephones, an information desk, an4 a cloak-room. The 
/oyer should be accessible to public toilets for men and 
women. Often^ it is advisable to provide cutoff gates so it will 
' not be necessary to supervise the entire building when speci- 
fic areas are not in use. 

.^tairways . , 

Buildings of two or more stories should htive no fewer than 
two stairways, located at the extremes. All stairways should 
^ of fire-resistant construction, and all main stairways 
should lead directly to grade exits. 'T«wo-lane stairways are 
recommended, and they should have a clear width to conform 
with the local fire code. 

Stairways should be divided into runi of not more than six- 
teen, nor less than three risers. Risers ^duld not exceed 6!^ 
ipches, and treads should be at least lOW inches measured 
from riser to riser. The rounded nosings of all treads and 
landings should have nonslip, flush surfaces. Abrupt over- 
handing nosing should not be used. 

Circular or winding stairway;^ should be avoided. Ramps 
are desirable to compensate i or minor differences in levels in 
, floors and to accommodate special needs of the handicapped. 
These ramps should have nonslip surfaces and should have a 
riseof not more than 1 to 12; 1 to 15, or 1 to 20 is preferable. 
Adequate stair aisles must be provided for all bleachers of 
more than three rows, whether movable or fixed. 

Exits and Doors 

Exits should be located so at let;st one exit, or stairway 
leading to an exit, will be within '00 feet of a doorway of 
every room designed for occupancy. Every floor should have' 
at least two exits, remote from one another, and additional 
exits as prescribed by the National Fire Protection Associa- 
tion formula in the Building Exits Code. Exits should >ie 
located for convenience as well as safety. It is import^oit that 
the number of exits and their locations be properly related to 
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the seating capacity and the spttce in the gymnasium or swim- 
ming pool 

All doors should open outward, with the entire door svring- 
ing free of the door opening (si^-hinges). Double exterior 
doors should be provided with a removable'center muUion so 
that each door Will operate independently and at least one 
such opening should be at least 36 inches ^e; Every room 
< should be provided with exits as prescribecNjy the Building 
fixits Code, and all outside doors should be equipped with 
panic hardware. ^ 

The doors to rooms where combustible material is' kept ^ 
should be constructed in accordance with Fire Underwriter*' 
speciflcations.^ Exterioi^ doors and all doors in damp areas, . 
such .as the swimming pool area, laundry rooms, shower 
rooms, and dressing locker suites, should be heavy-duty and 
moisture-resistant. \ . ' ^ 

If exterior doors cannot be recessed, they should be p)ro- 
tectcd against the. weather by projections, overiiangs,^ or - ' 
soffits. Outside entrances should be prbvidc^l with mud and^ 
dirt grates, or mats for cleaning the.mud and dirt from shoest 
One method which has proved satisfactory is thc^se of a 
grate-covered recess about six iFeet long and the width of the ^ 
door opening, placed so persons entering the building must 
walk across it with both feet. Consideration should b9 given 
to the size pf the openings in the grate to prevent accjdents to 
persons 'weanng high-heeled shoes. 

While minimum widths of corridors, stairways, and ^xits v. 
are determined by local codes, these areas should be con- 
sidered iifttie light of maximum use gf the building's facilities. 
Stairwi vs and exits are most important preventing traffic 
congestion, and should, in most cases, be wider than code re- 
quirements. , 

s 

Teaching Stations 

♦ 

The unit of primary import mice is the rv.om or space where 
teaching occurs, All other parts of the school plant are, in a 
real sense, secondary. In physical education, therefore, the 
deterpiination of the numb* and character of the teaching \ 
stations is basic to the planning process. ^ ' 

The term "teaching station*'is used to identify any room or 
space where one teacher can instruct or supervise th^ learn- 
ing experience of a class or group of students. For instance, a 
gymnasium v juld constitute a teaching station or, if divided, 
it could provide two or more teaching stations. Swimming, 
pools, auxiliary physical education ti^ching stations, and 
rhythm rooms are examples of oAcr kinds of teaching 
stations. The number of students accommodated by a%teach- 
' ing station is controlled by the nature of the specific activity 
as well as the size of the facf uty. ^ 

Institutions will vary^ as to the timing of peak load and 
consequently, as to when the. required number of teaching 
stations is needed. Colleges and universities with a large 
professional preparation program and/or a required program ^ 
for the general student body will usually have the greatest 
need during the regular instructional hours. Other schools 
may find the greatest nepd for different teaching stations 
during the after-school hours when athletic teams are practic 
ing, or when an extensive intramural program is in operation. 
Schools in a climate whichhas alongcold season will have a 
greater need for, extensive indoor facilities. 

The number of teaching stations required is dictated by 
^roUftient, policies pertaining to instrvictioiial physical edu- 
cation^ averagie class size, divqr^ity of program, number of 
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periods in the school day, i^d other uses of the facilities. 
Folding partitions and dropnets can be effectively used for 
flexibility and tb increase the number of teaching stations. 

Phumeris should be rware that indoor facilities for physi- 
cal education, athletic^; and recreation are ^difficult and 
, costly to expand at some future date. The ultimate^ enroll- 
ment potential should be researched by school planner. The 
anticipated enrollment five to ten y^ars after completion of 
construction slhculd serve as a basis for determining the 
required number of. original' teachitig stations. Long-range 
planning is imperative toprovide for the logical and most eco- 
nomical expansion. The initial design should make provi- 
sions for the anticipated c6iistruction. ' 
** . 

Indoor Surface Materials 

The selection of indoor surface materials becomes com- 
plicated because indoor facilities itiay be subject to hard 
usage and/or excessive moisture, and they mUst meet mini- 
mum standards in terms of acoustical and light-rieflecting 
properties. Geographic location and the availability of 
certain sVirface. materials are factors to be considet^d. 

Figure 2 is a guide to suggested indoor surface materials. 

Floors " ■ . t 

At least three distinct types of flpor surfacing are required 



Figure 1 

Teaching stations for. diverse sports are segregated by 
nets at a field house on th^campus of Sinclair Com- 
munity College in Day*on, Ohio. 




in facilities described in this Guide. Floors in service areas 
such as locker rooms, shower rooms, toweling rooms, and 
toilet rooms require a surface impervious to ^moisture. In 
general, gymnasiums arid other activity areas require either a 
hard, wopd or a resilient synthetic material., Classrooms, 



Figure 2 

SUGGESTED INDOOR SURFACE MATERIALS 
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Note Tho numbers in the Table mdicalo fust, second, and third choices "C" indicates the material as being contrftry lo good practice An • indicates 
desirable qunliiy 
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oorfidon» oSdcn, and like areas may be grouped together for : 
oomi. n suHfacingl ; 

Special activity areas require different treatments^ For 
exampte, a dance gymnasium that is used for instruction in ^ 
modem dance sbbiild have a finished treatment which will 
allow the dancen to slide or glide across tiic floor. In other 
areas, such ias basketball courts, the finish should be of a 
nonslip nature. 

Flexibility, durability and cost are three criteria that have 
been instrumental in Seeing synthetic surfaces challenge hard 
wood fkx>rs for installation in activity areas. Synthetics take 
the form pf synthetic grass^surfaces or as smooth or rbughed 
. nongrus suifaces. The most popular synthetic surfacing 
materials cah be classed into, two types: plasticized poly- 
vinyl chlorides (PVC*s) and polyurethanis. The PVC's are 
primarily prefabncated while the polyurethanes are eithf r * 
poured in pjace or produced in factory prefabricated sheets 
v^h are aldhered down on the site. In general, the polyure- 
thanes possess most of the desirable characteristics sought in 
a floor surface. The long term term differences in the main- 
tenance costs between synthetics and *wood seem to be « 
negligible. * ' ' * 

uln general, classrooms, corridprsi and offices have t)een 
satisfactorily surfaced with sOme type oTtile, such as asphalt, 
vinyl, vinyl asbjpstos, rubber, or linoleum. Consideration 
should be given to the Use of carpeting in offices, golf course 
locker iboms, and other appropriate areas. 

. Walls 

In addition to segregating specific areas, walls should serve 
as barriers to sound, light, heat, and nioistiure. In selecting 
wall surfacing, considerations sl^uld be given to the acousti- 
CIU properties of the material. In general, moisture-resistant 
walls with good acoustical properties me recommended. 
Most modem gymnasiums have smooth surfaces on the 
lower portion of the walls so they may be used as rebound 
surfaces. Rougthsuifaced walls collect dirt easily and are dif- 
ficult to clean. Recently, there has been a trend to color and 
murals, and design art to add aesthetic appeal. 

In locker-rooms, shower-rooms, and toilet-rooms, where 
high humidity is often present, it is important to select wall 
surfacing that is moisture-resistant and has good acoustical 
properties. Walls serving as barriers between toilet-rooms, 
handball courts, squash courts, and other arfeas vs here noise is 
a problem should have ^inimum of sound transmission. 

.Ceilings 

Roof design, type of activity, and local building codes 
Should determine the ceiling construction. Ceilings should be 
insulated to prevent condensation and should be painted to 
provide pleasing aesthetics and to enhance light reflec- 
tion. Acoustical ceiling m||( rials are desirable in instruc- 
tional and activity areas. Dropped ceiling panels susceptible 
to clamage by objects or individuals will require considerable 
maintenan^'c 

False ceilings with catwalks above them have been ef- 
fectively designed to permit jnaintenance and repair of 
- lighting and ventilating systems. 

Sound Control and Acoustics 

The sonir, or audible, environment is the 'most difficult 
phase of the total environment to balance and requires the 
services of an acoustical engineer. In each room, attention 



must be given to rtverbkation time.'This is influenced by the' 
absorption and re^ectic^gidalities of all surfaces within the 
room* Hard suifaces reflect sound and produce excessiye 
unwanted reflection and reverberations; Thus, the space may 
be "noisy." Soft or al^fKMrbable surfaces turn the sound into 
another form d( energy and can produce areas that are too 
"dead." Therefore, most areas must have, some materials 
with sound-absorbing qualities in order to balance the sonic 
environment for good hearing conditions. 

Sound ^nsulation 

Unwanted sound, or noise, may be transmitted into the 
room by nieans of ventilatii)g ducU,pipes, and spaces around 
pipe sleeves. The transmission of sound through ducts can be 
* reduced by Uie itse of baffles, or by lining the duqfs with 
jound^abeorbent, flre-resistant materials. The ducts may 
also be connected with canvas to, interrupt the transmission 
through Uiemetaji in the ducu. Pipes canbe covered with pipe 
coveiLig, and spaces in the pipe sleeves can be filled. 

Sound can also be transmitted thfough the walls, flo6rs, 
and ceilings* Th^ can be reduced to a desirable mininmm by 
the proper structural design and materials/In the com en- 
tional wall construction, alternate studs can support the sides 
of the. wall in such a manner that there is no through con- 
nection from on wall surface to another. This is sometimes 
known as double-wall const^ruction. The space inside the 
walls can be flUed with soond-absorbing material to further 
decrease the sound transmission. Sometimes three or four 
inches of sand inside the walls at the baseboaixl will c)it down 
the^ transmission appreciably. Likewise, sound absorption 
blankets laid over the partitions in suspended ceiling con- 
struction can frequently reduce the sound from one room to 
another. « % 

Machinery vibration or impact sounds can b^f^uced by 
use of the proper floor covering and/or by installing the 
machinery on floating or resilient niountings. ''Sound locks,'* 
such as double walls ojf doors, are needed between noisy 
areas and adjoining quiet areas. Improper location of .doors 
^ and wmdows can create noise problems. 

It is imperative to pay attention to the acoustical treatment 
^of all areas. Gymnasiums, swimming pools, and dressing- 
locker rooms are frequently neglected.. 

Materials for Acoustical Treatment 

Care must be taken in the maintenance of acoustical 
materials. Oil paint reduces the sound-absorbent qualities of " 
most materials. Surface treatment for different acoustical 
wmaterials will vary. Th? most commmon treatment of 
acoustical-fiber tile is a light brush coat of watcrbase paint. 
Most acoustical materials lose their efficiency after several 
applications of paint. 

Electrical Systems and Service 

AlTelectrical service, wiring, and connections should be 
installed in accordance with the requirements of the National 
Electric Code of the National Board of Fire Underwriters, 
and of ^.i^te and local building codes and fire regulations. 

The capacity of each individual electrical system should be 
determined accurately for obvious reasons of safety and 
economy. Full consideration should be given to present and 
future program plans when designing the electrical systems. 
The increasing use of electrically-operated equipment, 
higher standards of illumination, and special* audiovisual 
equipment should be anticipated. 
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Illuminatioi;! ^ 

•I V « 

In addition to the amount of light in any given area, the 
quality of light js of dqual importance. Providing^ efficient 
illumination is complicated and challenging, and the se* viu 
of an illuminating engineer are recdmm^jnd^ed in crdci cO c\t 
tain maximum lighting efficiency. Gymnasiums, classroonn,^, 
corridors, and other specifrc areas have distinct and different 
lighting requirements. Planning for electric illumination 
requires that each area be considered relative to specific use. 
Figure 3 contains the levels of illumination recoiomended for 
specific indoor areas. 

0 

... J 

Measurements of Light 

The footcandle is a measurement of light intensity at a 
given point Light intensity, measured in footcandles, is one 



vital factor in eye comfort and seeing efficiency, but intensity 
must be considered in relation to the brightness balance of all 
light sources and reflective surfaces within the visual field* 

""he reflection fagtor is the percentage of light falling on a 
cc which is reflected by that surface. In order to main- 
.» brightness balance with a quantity and quality of light 
' • ^(xxl seeing, all surfaces within a room should be rela- 
V .iy light, with a matte rather than a glossy finish. 

The footlambert is the product of the illumination in foot- 
candles and the reflection factor of the surface. For example, 
forty Tootcandles striking a surface with a reflection^factor of 
lifty i:)ercent would produce a brightness of twenty footlam- 
berts (40 x :50 == 20). These brightnesses are necessary when 
computing brightness differences in ord(^f-.tQ achieve a 
balanced visual field. " " ; 



Figure' 3 ' 

Levels of llumination Currently Recommended for Specific Indoor Areas 



Area 



Adapted physical education gymnasium. . 
Auditorium 

. Assembly only . . 

Exhibitions 

Social activities ^ 

Classrooms 

Laboratories 

Lecture rooms 

Audience area ,^ 

Demonstration area 

Study lialls 

Corriddrs and stairways 

Dance studio 

Field houses 

First-aid rooms 

General 

Examining table 

Gymnasiums 

Exhibitions 

General exercise and recreation 

Dances 

LuCker and shower rooms. ^ 

. Gymnastics 

Archery ♦ 

Shooting tee ^ 

Target area 

Badminton 

Basketball ! 

Deck tennis 

Fencing : . 

Handball . 

. Paddle tennis 

Rifle range 

Point area 

Target area 

^Rowing practice area 



Footcandles 
oa Tasks 
50 

15 

^ 30-50 
5-15 

100 

. 70 
150 

;/o 

20 
5-50' 
80 

.50 
* 125 

50^ 
35 
5-50' 
30 
50 

50 
70 
• 50^ 
80^ 

5a 

70^ 
70^ 
70^ 

50 
70 

50 



Area 

Squash ^. , * 

Tennis 

Volleyball \\ 

NVei^t-exercise roonfi : . . . . 

' Wrestling and personal-defense room 

Games.-room 

Ic^*rtnk. . . * 

Library 

Study and notes 

Ordinary reading 

Lounges - 

General . . . :\ 

Readingbooks, magazines, newspapers . 1 , 
Offices 

Accounting, auditing, tabulating, bookkeep- 

' ing, busiftess-machine operation 

Regular Office vork, active filing, 
inde5( references, mail sorting 

Reading and transcribing handwriting in 
ink or medium pencil on good-quality 
paper, intermittent filing 

Reading high-contract or well-printed 
material not involving critical or 
prolonged seeing, conferring and 

' interviewing. . . ; 

Parking' areas. ^ 

Storerooms / 

Inactive /TS 

Active 

Rough bulky . . 

Medium 

Fine . . . 

Swimming pools 
General and overhead . 
Underwater^ 
Toilets and washrooms . . 



T 



Footcandles « 
on Tasks 
70? 
70? 
50 
■50 
50 
70 
100' 

70 
50-7(5 

50 
50-70 



150 . 
100 

70 

50 
1 

10/ 

15 
30 
60 

50 

30 



These standards have been developed by a panel of experts on facilities for 
health, physical education, and recreation careful consideration of the 
activities involved. In all instances, the standards in this table are equal to. or , , 
exceed, the standards which have been recommended by the Illumination 
Engineering Society. American Institute of Architects, and Nationul 
Council On Schoolhouse Construction, 
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"Care must be taken to achieve a brightness bhincc and to eliminate 
extremes of brightness and glare. 
' Should be equipped with rheostats. 

Must be b^hinced with overhead lighting and should provide 100 lamp 
lumens per square foot of ^hkiI surface. 

Courtesy of Illuminating En^ineerin}^ Society of North America 
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Figure 4 " 
Illumination Levels for Indoor Tennis Courts 



Minimum mounting height from floor 



Indirect^^ 



Class of play" 



Indoor 



IES current recommended 
practice— footcandies (luxy 
maintained in service* . 



Direct 



See note^ 



Between bafte lines 
and outside lines 



, Behind 
base lines 



Recreational 
. Club<* 
Professiojrial 
Exhibitioh^ 



20 (220) 
30 (320) 
50(540)* 
100(1100) 



.23^ft 
(7,m) 



le'ft 
(4.9 m) 



"13 ft 
(4 m) 



•Uniformity ratio of 2,0 to 1,0. ;* 

^Spacing (spaclng-to-mounting height)— 2.0 to 1 .0 betweert rows. , 

^Spacing (spaclng*to-distance from ceiling)--2.0 to 1.0 between iumindires in a row, 

<iMay be IncreaseoMof commercial considerations. • , . ' 
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ImporUdit Lightinj^ Considerations 

In additipn to the quantity and quality of light from the 
various Idnds of lighting systems available, additional factors 
to consider in the selection of an electrical illumination 
system are maintenance, repair, replacement, and cleaning. 

Tl^e ideal lighting fixture has both an indirect and a direct 
component, throwing surface light on the ceiling to give it 
about the same brif^tness as the lighting unit it$eUl 

There is less nMd, however, tq provide highrceihng areas 
^th direct-indirect fixtures. In gymnasiums, swinuning 
pools and similar activity areas, an even distribution of light 
is required to permit the individual to see quickly and dis- 
tinctly in any part of the room. It is advisable to provide 
supplemental lighting, on such areas as those containing 
goals or targets, and to place dinuners on the lighting in 
spectator areas. Supplementary light sources should be 
shielded from^the eyes of participants and spectators in order 
to provide the proper brightness balance. 
^ Transparent, nonbreakable, plastic pfotective covers will 
protect lighting units in activity areas whert balls may be 
thrown. Vapor-proof lighting units are recommended for 
damp areas, such as toilets, showers, the dressing-locker 
suite^ and the swimming pool. Locker-room lights should be 
spaced to light the^arejfe between lockers. 
' Incandescent, fluorescent, mercury-vapor and sodium- 
vapor lighting systems are jnost commonly used in gymna- 
sium buildings. The incandescent light is instantaneous, 
bums without sound, and is riot affected by the number of 
tinies the light is* turned on or off. Incandescent lights and 
fixtures are considerably cheaper in initial cost, are easier to 
change, and a|ie lamp, within limits, may be varied in size 
withm a given fixture. 

Incandescent fixtures, however, have excessively high 
spot brightness and give off considerable heat, a problem 
when high levels of illumination are necessary. 

Fluorescent lamps have the advantage of long life and give 
at least two and onfc-half timcS the amount of light that incan- 
descent lamps give for the same amount of current uSed. They 
are frequently used in old buildings to raise the illumination 
level without the inst^latiorvofnew wiring. 
, Mercury-vapor lighting is most.expensive in terms of ini- 
tial installation. The overall cost of mercury-vapor lighting, 
however, is cheaper than incandescent lighting. The primary 
objection to mcroury-vapor lighting is the bluish color. How- 
ever, when incandescent lighting is used in addition to 
mercury-vapor, a highly-satisfactory lighting system results. 
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Night lights which bum continually are recomrAended for 
gymnasiums, swimming popis, handball courts, ' squash 
-courts, and other indoor activity areas. Lobbies, corridors, 
and some classroons should also be equipped with night 
lights. Tlies^' lights are extremely important for safety and. 
security 'purposes and should have separate ccmtrols. 

Provisions for outside lighting ^oukl be considered. Exit 
light9 ihust foUdwrthe pres^lM codes of the local comr 
munity and the sUte. Electrically illuminated exit lights, 
clearly indicating the direction of exit to.the exterior, should 
be provided: over all exit doors firom gymnasiums, combined 
auditorium-gymnasiums, multipurpose rooms, aitd other 
rooms used for assembly purposes; over all exit doors from 
the building; and at the head and foot of exit stairways. All 
exit lighting should be on special circuits. 

Emergency (white) lighting systems should be provided for 
' exits (including exterior open spaces to which the exits lea^) 
in gymnasiunwL multipui^ose rooms, and other places of 
assembly or lal|e-group activity. This lighting should be on a 
specialtemergency circuit All controls should be located so 
as to b^ under the supervision of authorized persons, and all 
other aspects of the inst^Ulation should meet the specifi- 
cations prescribed by the Underwriters Laboratories, the 
Building Exits Code, and state pd local fire laws and regula- 
tions. 

Fire- Alarm System 

Electrical fire-alarm systems should be separate and 
distinct from all program-signal or otlier signal systems, and 
should be designed to permit operation from convenient loca- 
tions in corridors and from areas of unusual fire hazard. All 
fire-alarm,systems should mfeel the specifications prescribed 
by the Underwriters Laboratories and by state and local fire 
laws and regulations. 

Program-Signal System 

Gymnasium buildings can be wired for a signal system/ 
operated by a master clock or push buttons from the m ' 
administrative offices. Secondary controls may be placed in 
other administrative units of the facility. 

Program signals should be independent of the fire-alarm 
systeijii and should not be used as a fire-alarm system. 

Program signals usually include: buzzers or chimes in the 
classrooms; bells in corridors, pool, gymnasiums, fields, and 
dressing-locker suites; and large gongs on the outside of the 
building. In many, instances, signals placed strategically in 
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oorridort rather than in individual classrooms are adequate. 
Electric clocka should be included in all indoor areas in the 
program-signal system. 

Electrical Service Controls 

The entrance for electrical service should be installed to 
insure the safety of tl^e students and building personnel. 
When practicable, it should be located at the side or rear of . 
^ the building, away firoro heavy-trafflc or play areas. 

Main servic^ panels with main^ser^ioe switches, meters, 
add main light and po er panels should be located so as to 
prevent entrance by^ anyone except those authorized. ' 

Secondary control panels should be placed for the conven- 

* lent use of individuals who open or close the facilities during 
r hours of darkness or outside of regular hours. Electric lighting 
and power shouki be fiilly aviuli^ble to all athletic, physic J 
cducaticm, and recreation facilities during hours when the 
main offices and classrooms may be closed 

The main distribution p^el, all secondary panels and all ^ 
circuits should be protected by automatic circuit breakers* A 
number of spare circuits should be provided in panels for 
future use. Secondary panels, located in corridors, halls, and 
similar places, should be of the flush-front type provided with 
locks. 

Wiring for program-signal systems and conununications 
should not be in* the regular service conduits. Switches in 
' ' instructional rooms shquM be arranged so that lights a^ja- 

' cent to the interior wall may be controlted independently of , 
the lights ac^acent to the exterior waU. Consideration should 
be given for placing light switches at a heighth convenient for 
wheelchair users. 

Stairway and corridor lighting ^ould beon separate cir- 
cuits. Three-way switches should be provided at the foot and 

. head of stairs, near each end of corridors, and near doorways 
of large classrooms, activity rooms, or gymnasiums. This will 
permit control of the lights from two or more points. Switches . 
should be located pn the open side of entrances to all spaces 
in the building. Switches also should be provided in projec- 
tion booths to control the lights in the rooms used for 

* spectator activities. Remqte control switches should have 
pilot lights. ^ . 

Telephones ^ 

In addition to telephones provided in offices and some 
classrooms, independent telephone service should be pro- 
vided to the gymnasium, swimming pool, health MrJt, or other 
facilities to be used When the main offices a re closed. Where 
several extensions are necessary, a central exchange system 
may be used. The local telephone company should be 
consulted, in order to provide a/satisfactory and economical 
telephone system. 

One or more pay telephones should be installed for public 
use in convenient areas, such as in the gymnasium foyer or 
near activity areas which serve participants and Spectators. 

Public Address System 

Built-in public address systems are considered a basic 
service for indoor and outdoor facilities which accommodate 
sports events, demonstrations, or similar activities. Special ^ 
consideration should be given to outdoor areas where large 
groups gather. Sound systems should be designed by quali- 
fie^'engineers. 

. Public address systems should be designed for flexible use. 
Microphone inputs and secondary control panels should be 

Q Indoor Facilities 

ERIC ^ . 6-< 



located accoitfing to th» variety of anticipated uses. A built-in 
system for a large gymnasium Or similar area should be alble 
to accdmmodate such needs as .these: 

• Announcements and description of athletic contest^ 
aixl other events, either fixmi the main floor or fi^ 
press booth 

• Amplification of yocil and instrumental music or 
directions for group activity^ 

Instructi^'na^or announcem^iits in connection with ^ 
large group social recreation activities, demonstra- 
tioqs, contests, or meetings . 

• Addresses or panel disctusions at meetings 

• Directions for builcUng control 

• Amplification for underwater speakers that can be 
tied in with the pool public address system for synch^ 
ronized swinmiing and other swihiming instruction 
or contests ' ^ * ' < 

Interconununication System • ^ ' 

Means of communication should be provided not only^ 
between the main administrative office and the other facfli-* 
ties, but also between, individual units of thes^ fiacilities. 
Special consideration should h6 given to the need to com- 
municate with instnictcMS ,who have groups on outdoor areas. 
Secondary control panels and microphcnie-input equipment 
should be caref^y planned to permit programs or otfier conn- 
munioation to originate i)i places such as the swimmingpool 
or gymnasiunt 

The central ^ound system should include provision fpr 
both radio and television reception and transmission; Appro- 
priate space and special conduits should be provided to ac- 
conunodate television installation at a later time. 

Audiovisual Service 

Many of the units, especially classrooms, health rooms, 
gynmasiums, and swimming pools„will require electrical ser- 
vice for projectors, tape recorders, record players, portable 
public-address equipment, and radio and television. The 
specific needs for such service should be determined before 
wiring and conduit layouts are designed. It if imperative to 
install ample conduits and duplex outlets to provide for the in- 
creasing use of^audiovisual aids. Planners shoukHS^ult 
program specialists and professional literature in thefi^ds o^ 
health, physical education, and recreations, and, in addition, 
should consult those qual^ied to reconmiend installation of 
audiovisual equipment. 

Light switches should be placed, when possible, near the 
location where the audiovisual equipment will be used ^ 
Power for audiovisual aids,, however, should be furnished 
through outlets independent of the light switches. In class- 
rooms, outlets for audiovisual equipment should be installed 
at both the front and rear of the room. 

Steel construction and electrical equipment often impede 
radio and television reception through individual built-in 
antennas. Therefore, when there is anticipated use of tele- 
vision or radio receivers in the various units of the building, 
connections to a central antenna system or communications 
center should be provided. « 

In audiovjsual rooms, it is desirable to run ^ appropriately 
sized conduit, with polarized outlets at each end, from one 
end of the room to the other to carry the sound cable. A 
master television antenna should be considered. Electrical 
service for lights and special audiovisual effects also should 



be considered for bulletin boards, display cases, the gymna- 
sium foyer, and otber similar locations. 

New construction should anticipate provision for Jie trans- 
mission of radio and television programs of several types: 

• Public service broadcasts through commercial or 
educational radio and television outlets, including 
athletic events, demonstrations, study^courses, or 
other similar instructional; interpretive, or entertain- 
ment features. , 

• Closed-circuit instructional pf o^R^s transmitted to 
' otl^er units of sections of the same building, or to 

^ other buildings on the campus. 

• Closed-circuit instru ctional programs transmitted to 
other schools through ^educational radio and tele- 
vision facilities. Planners should give imaginative 
consideration to providing facilities to accommodate 
radio and television offerings in their present pro-^ 
grams or those for the future. 

Larger'institutions may obtain guidance from the following 
campus services: instructional resources: center, television 
production center, or audiovisual services. Personnel asso- 
ciated with such centers are increasingly alert to the needs 
ai|d^ problems related to developing instructional television 
systems. ( 

Snrallcr institutions Wfthout such services should constih 
the lavdst edition o( Educational Facilities with New Media. 
This sourpe contains a thorough discussion of policy-making, 
facilities design, and technical requirements. 

Services for Appliahces and Other Electrical Equipment 

CfThere are many needs for electrical wiring and connections 
which require careful analysis and planning. The following 
are illustrative; > - 

• Basic construction: motors to operate folding parti- 
tions; blowers for heaters and ventilating ducts; 
exhaust fans in gymnasium ceilings or walls. 

• Custodial and maintenance services: receptacles for 
floor cleaning equipment and power tools. 

• Dressing locker rooms: wiring for hair and hand 
driets and electric shavers. * 

• Lounges, kitchenettes, snack bars, and concessions: 
outlets for refrigerators, water or soft drink coolers, 
eleqtric stoves, blenders, mixers, coffee urns, and hot 
plates. 

• Office suites: wiring for individual air-conditioners, 
business machines, floor fans, and other mechanical 
and electrical equipment. 

• Laundry rooms: wiring for washer§, driers, and 
ironers. 

• Po<3ls: provision for underwater vacuum cleaners, 
, pumps, and special lighting. 

• Gymnasiums: provision for special lighting effects, 
spot lights, and rheostats or controls to lower the 
illumination for certain activities. 

• Health suites: receptables and provision for audio- 
meters vision-testing equipment floor fans, and air- 
conditioning units. 

Figure 5 summarizes some qf the needs for outlets and 
special wiring and connections. 



Climate Control 

The engineering design of heating, air-conditioning, and 
ventilating systems should be based on the technical data and 
procedures of the American Society of Heating and Ventilat- 
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ing En^neeri, The selection of the type of heating, air- 
conditioning, and ventilt^ting systems should be made with 
special consideration for economy of operation, flexibility of 
control, quietness of operation, and capacity to provide 
. desirable thermal conditions. The design and location of all 
climate contipl equipment should provide for pc^sible future 
additions. 

Since the. number of occupants in any given area of the 
building will vary,' special consideration should be given^to 
providing variable controls to supply the proper amount of 
fresh air and total circulation for maximum occupancy in any . 
one area. Specially desigi^ equipment and controls are 
necessary to insure that climate control in some m^jor areas 
can be regulated and operiated independently of.the rest of the 
facility. . 

All three mechanical systems — heating, ventilating, and 
aur-conditioning — 4re interrelated and should be planned 
.together. The services of a competent mechanical engineer 
should be dbtained, not only for design, but also for making 
inspections during^constniction and for ^ving* operating 
instructions to the service department. 
« Some problems involved in the installation of heating, 
ventilating, and air-conditioning systems include: 

• Maintaining a minimum noise level 

• Maintaining separate temperature control for lab- 
oratory areas 

• Insulating all steam, hot water and cold water pipes 
and marking therti with a color code 

• Exhausting dry air through the locker rooms and 
damp air from the shower room to Ae outside 

' • Providing^a minimum of four changes of air per nOur 
without drafts 

• Installing locking type^thermostats in all areas, with 
guards wherever they maybe subject to damage 

• Placing the thermostats for highest efficiency 

• Zoning the areas for night and recreational use 

• Eliminating drafts on spectators and participants 
The geographical Ideation of the proposed facility will 

dictate to ome extent the type of climate control equipment 
selected for installation Mechaiiical ventilation is preferred 
over open windows. Air-conditioning has been strongly 
recommended for southern climates, but year-round use of 
facilities makes air-conditioning a desirable building feature 
in other areas. Special rooms such as locker rooms, shower 
rooms, swimming pools, and steam rooms need special 
consideration for moisture and humidity control. 

(The rising cost of energy also is an important operational 
consideration.) 

Security 

The athletic and physical education complex presents a 
unique security problem. The facilities and the programs 
attract large numbers of individuals who move at all times 
during the day and week, and through many areas in different 
directions. " 

It is reasonable to believe that all students and Visitors who 
come to the building have a distinct purpose in coming and 
should be welcome. This is the type of building which people 
enter through many outside doors and disperse tq offices, 
classrooms, dressing rooms, activity areas and^ spectator 
galleries. There should be some plan for pedestrian control 
and for the handling of visitors. 
. Security is accomplished in two ways:^ 

• Constructing the facilities according to a plan v hich 
allows for maximum security 
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' • Adopting an administrative plan for the direction 
and control of all persons using the building 
The physical layout will facilitate security but will not 
guarantee it. A good administrative plan will help. However, 
a good administrative plan cannot completely accomplish 
\ effective security if the physical layout dbes not lend itself to 
\ ^e attainment of such security. 

Security Features of Construction » ^ 

Entrance doors constitute the first barriers against illegal 
intrusion. Open and descending stairways, walled entries, 
, and deep-set entrances should be avoided. Thie points of 
"entrance to buildings should be well lighted from dusk until 
dawn. The comers of the buildings should have floodlights 
which light tfie face oithe structure. So-call^ "vandal lights'* 
should be installed and protected to make them vandalproof. 

Corridors which are continuous and $traight^ providing 
^unbroken vision, add qualities pf safety and security to the ' 
building, its eContents, and its users. Corridors are best lined 
up with#htrajicc doors, providing a commanding view of the 
doorway fe )m the corridor, and of the corridor from the , 
entrance door. There should be an attempt to avoid angular 
corridors, and to^eliminate niches or cubbyholes. 

The use of night lighting within the building and at its ^ 
entrances Will assist in^rotection against vandalispi and 
" other forms of undesirable conduct. Night lighting will 
require separate wiring and switches in order to maintain a 
desirable amo^nt of illumination. Switches for such lighting 
should be key-controlled to prevent their use by unauthorized 
individuals. A building chart for diay and night "on" and 
"oflT* lights should be developed. There should be additional 
directions for "on" and "ofF* at every switch, and such 
directions should be changed according to need. A key- v 
station system for night-watch checking is desirable. 

Security of the Building 

Securing the building and its component rooms against 
illegal entry is the first and most logical consideration ip 
terms of l)uilding protection. Gooddoorlraming, Substantial 
doors, land heavy-duty hardwai'e and locks hold up against 
wear and abuse. In their long life and securing qualities, they 
, constitute a reasonable investment. In reducinjg replacement 
costs for materials ind labor, the installation of good 
hard^vare is an economy in the long nin. In reducing loss by 
breakag^ and' theft, the additional security factor gf quality 
hardware should never be overlooked at any cost. 

A lock-and-key system, developed with the help of experts^ 
V in the field of building administration, will usually result in a 
plan which considers some of the following features: 

• A building master plan, including a\ock-and-key 
system 

• Lock-tumbler adjustments so that an area may have . 
its own control and authorization 

• Area division (vertical division) by responsibility or 
i . usage for key assignment; or "level" division (hori- 
^ zontal division) for key assignment; or a combina- 
tion of both vertical and horizontal divisions 

^ A policy of not lending keys is recommended. The 
person to whom the key is assigned signs a pledge for 
no lending. The keys for the facflilfies should be 
identified by a distinguishing mark, and a policy 
should be established with key duplicators in the 
area that they will refuse to duplicate keys, carrying 
such identifying marks 

• An annimciator system in which outside or other 
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odooxs of importance, such as Winuning pool doors, 
may be confiected to an electrically^contro^ed 
system. Any door can be connected in or out of the 
' annunciator by a lock-controlled switch at the door, • 
or a switch at the annunciitor. Thus, a door ttfm- 
' « pered with or illegally opened after the annunciator is 
set for the '*bn" position will direct a warning signal. 
The annunciator may be developed to woricby a light 
on a control box, the sound at a control box, an alarm 
sound of' general broadcast in the building,^r an 
alarm system with signals directed to the campus 
security office. The nature of 4he annunciator re- 
sponse should be determined by whether it is wished 
to quietly apprehejia unauthorized pcf sons, or if it is 
desired to deter pem or frighten them aWay. 

Security pf Participants 

Security and safety suggestions related to the use of 
specific facilities ordinarily found in a gynmasium structure 
include these: 

• All swimming pool doors are to be locked unless 
unlocked by a person authorized to do so. When a door is 
unlocked for a purpose, the individual unlocking the door is 
responsible for the accbmplishment of that purpose. Outdoor 
and some indoor pools may be connected with a sonar 
detection system or a sound amplification system w^uch will 
announce illegal use or entry, llie signal can go to one or 
several strategic -control points. Swimming pools should 
normally be keyed differently than other areas in the structure. 

• In a gymnastics gynmasium, or where ^te are related 
gymnastic activities, the room, or certain ptecesi of equip- 
ment, such as trampolines, must be locked excep^when an 
iflstruclor is directly in charge. Providing storage areas 
sufficiently large to store alJ equipment for this attivHy is 
recommended. If possible, a separate room, secure from 
students and faculty, is most.desirable. 

• In viewing balconies, stairs should have handrails and 
lights at the sides, or luminous reflectorizing material on the 
edges. Bleacher seats should haye aisles and exits to allow 
rapid clearing other than to the playing floor. 

• Activity room floors should be free qf objects or floor 
plates which set up above the floor level. 

• Shower room and dressing room floors should be kept 
free of objects and obstructions which may cause foot mjury. 

• Shower ri>oms should be equipped with towel bars to aid 

in safety of those individuals using the facility. Hot water . 
available through shower breads should have a maximum 
temperature of 120"^?. 

• Areas for vigorous ^tivity, where combatives or. com- 
petitive sports are engaged in should have floor and/or wall 
covering to protect the participants. No specifications of 
classifications are given here, but every consideration is ^ 
lirged and every precaution should be taken. ^ ^ 

• Doors to steam rooms and dry-heat rooms must be 
locked from the outside when the room is unsupervised. The 
door should huve an instruction plate by the door lock, 
bearing directions to those who have a tey to unlock the door. 
Steam room controls should be set not to exceed a maximum 
room temperature of 1 30T. This control should be taniper- 
proof. The stearii room should have a bar latch of the panic 
type (noncorrobive hardware) to make exit readily possible 
under any cond itions, even if the d*x)r should be locked from 
the outside.' 

pressing room entrances should be away fr9m the main 
trafTl'and in the ajea wher6 only participants go to change 
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clothes. Toilet rqoms should be away from <lirect view of the 
lobby, and yet be in^ervice corridors rather than ii\ isolated 
parts of the b'iilding. 

Stairs should be well lifted. In some (pases, the edges of 
stairs should be parked Objects in the tmilding which may 
need to be identified for safety or position may need to be 
color coded or mariced in some manner. In basement 
passageways and around niotors and equipment, it is import- 
ant to mark comers, low pipes or beams, and safety zone 
areas. <)n main floors, it in desirable to maiii fire alanns and 
extinguishers, some traffiQ lanes, and first-aid boxes, and to 
indicate service and toilet areas with their an>ropriate service 
designation^ by door labeling or signs' at door top height. 
Designation of (objects cfji be accSomplished by painting the 
objects^pr zon^s according to a color code. 

^ 

Planning for Specific Programs 

'Aie task of^the planner is to ascertain the indoor space 
rcqLirements of the sphool and the community for athletics, 
physical education and recrt^ation and to translate their needs 
into.the number, size, type, and location of facilities. 

The planner should give attention to the following general 
^concepts: 

'The locker, showei^ and drying room area should be 
planned for ttie safety, maximal use of space, comfort, traffic 
flow, security and the convenience of its users. 

The involvement of all men and women staff members who 
will be using. the areas is important. The development of a 
well-designed priority list should be established to see that 
the areas needed most will not be eliminated or expensive 
extras added by a sudden impulse or strong lobby from a 
special interest group. 

TcF provide adequate Variety in the physical education 
curriculum, it may be necessary to plan more than a 
gymnasium In a school for kindergarten through third grade 
oiily, a room smaller than a gymnasium may^be used, imless it 
is also a neighl jrhood center f^||padults. 
JJiHiile a single facility may meet the inistructional needs of * 
the physical education program, additional fpace. will be 
necessary if all students are to be given an opportunity to 
participate in an intramural and/or inter^cholastic program. 

To expand the basic program in'^pj^ysical education, it is 
desirable to have'such additional special facilities as bowling 
a#eys, swinmiing pools, and archery and rifle ranges. It may 
be possible for the school to obtain some of these facilities 
through the cooperative use of existing or proposed facilities 
owned and administered b> some^ther agency. 

As plaiming for recreation 4s considered, the'entire school 
plant becomes a potential space resource, and all units should 
be scrutinized and planned with recreational adapta|;>ility in 
mind. ' . 

Elementary School Indoor Activity Areas 

The elementary school physical education program centers, 
around the teaching of fundamental movement patterns, 
rhythmi^cs or dance, games and sports, gymnastic activities, 
cc mbatives, self-testing activities, and aquatics. The design 
and scope of physical education facilities should reflect the 
activities included in the elementary physical education 
curriculum. 

A major consideration fundamental to the planning of an 
elementary school indoor activity area is the anticipated use 
by the community. Future years are expected to see more and 
more community use of these facilities. 



Several of the standard planning principles apply particu- 
larly to the elementary facility. Such planning .principles 
would include establishing priority use for the 
buic consideration to the primary 4ge vxnip using the' 
facility^, allowing for use by physically aijid mentally imi^red 
children, designing for the participants ahead of the spec- 
tators, and remembering considerations for maintenance of 
the facilities. 

Location ' <. 

Elementary schools are often more compact than other 
schools and it is desirable to have the activiV area ^>art from 
y the classrooms to reduce noise distuibance. With the increas- 
ing use of such facilities by the conlmunity, consideraticMi 
must be given to accessibility from the paridng areas. In 
additicMi, i^ should be adjacent to the outdoor play fields. This 
allows for, easier storage of equipment and^incrlsases the 
efficiency of the area to be<;used as a neighborhood. play- 
groiuid in the summer months. / 

Teaching Stations for Physical Education 

Elementary school phy^cal education classes may be 
organized by a number of methods^ The average class size is 
^ usually based on the number of pupils in the classroom unit. 
Because of differences in pupil maturation, physical educa- 
tion periods generally vary from 20 minutes for kindergartien 
and first grade to 45 minutes for fifth and sixth grades, virUh 
the school average (for computation purposes) being 30 
minutes per class. 

The fo'^mula for computing the number of teaching stations 
needed for physical education in an elementary school is as 
follows: 

Number ot P|;»y8ical 

Minimum . Education periods 

hkjmber of • ■ , Number of per week p^r class 

Teaching = Classrooms x ' (Total number of 

Stations of Sttidpnts Physteal Edv»catlon 

4 Class Periods in a 
school week) 

Example: . ' 

• Number of classrooms 6^ students — school contains 
grades K to 6, three classrooms for each grade level, or a to^ 
of 21 classroom imits. 

• Number of physical education periods per week per 
class — one period per class for physical education each 
scjKool day during the week equals five periods per week. 

• Total number of physical education f;lass periods in 
school week. There are five instruetionll hours in the school 
day, aid the length of phyf'cal education period fs 30 
minutes. Thus, a total of ten 30-minute periods ^ach school 
day may be scheduled for physical education, qr a total of 50 
periods for the five-day school week. 

The teaching station needs would be calculated iis follows: 

Minimum number of teaching stations equals 21 class- 
room units times 5 periods per day, SO periods per week, 
I equals 105 divided by 50 equals 2.1. 

In thie above situation, if one classroom section was 
dropped each week (bringing the total to 20) then ^he need 
would be 2.0 teaching stations. Thereforef requiring physical 
education five periods per week in the school used as 
^example, ivould necessitate employing two physical education 
teachers each hour of the day. 

In many school systemsi the above situatioh would be too 
idealistic. More likely only one physical education instructor 
would be available (either a specialist, or the classroom 
teacher, or a paraprofessional in collaboration with one of the 
other two). This would then drop the number of sessions per 
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week for each classroom unit from fivie to an average of 
One teaching station would handle this setup. 

If only one teaching station can be provided in the 
elementary school then preferably it wouldee a gymnasium. 
Despite the fact that some other type of auxiliary station 
might prove superior for instruction in the lower grades, the 
elenientiary gynmasium remains the preferred facility be- 
cause of its heavy use by both the upper grades and the 
cominunity. If the school system and the community were in 
need of an indoorswinmiing pool, this would be the choice for 
a second teaching station. 

The next choice i s an auxiliary teaching station, sometimes 
called a playroom. Particularly when heavy community use 
is anticipated, another alternative is to build a larger gym- 
naisitbn and allow for dividing it by a folding partition or 
dropdown nets. Such a setup would provide four possible 
teaching stations, two on ti,ach side of the divider. This area 
would also ^llow for two basketball intraneural courts, one 
basketball inter-school court, three volleyball courts, six 
badminton courts, ,and four multipurpose game circles. 

Multipurpose rooms and cafeteria-gymnasium combina- 
tions have been found to be most impractical for physical 
* education, especially from the standpoint of scheduling. Self- 
contained classrpoms are restrictive in the types of activities 
that can be offered and have an additional disadvantage. 
Funyture must, be moved whenever activity takes place. 

If used, such classrooms must provide an unobstructed 
area of 450 sq. ft., be of a nonskid surface, have no dangerous 
projections, and ideally have diVect access to an adjoining 
terrace, part of which should be roofed for protection against 
rain. These self-contained classrooms would only be used in 
the lower grades. " • « 

The Gymhasium 

in planning the elementary school gynmasium, a minimum 
of 100 square feet per pupil and a total of at least 4,000 - 
square feet is recommended. Spectatpr seating (if pro^^ded) • 
and storage rooms require additional space. Many of the 
general considerations recommended for secondary school 
gymnasiums also apply to elementar>' school' facilities. . 

The specific dimensior\s of the gymnasium should provide 
for a basketball court of 42 by 74 feet, with a minimum safety 
space of six feet around the perimeter. An area of 54 by 90 
feet (4,860 square feet) would be adequate. The ceiling 
should be at least 22 feet high. This space is adequate for 
activities normally included in the^elementary school pro- 
gram and will serve the community recreational program. 
The gymnasium will be of a larger size if the decision is made 
to use it as a multiple teaching facility and include a folding 
partition or dropnets as part of the design. 

Auxiliary Teaching Stations 

If a second indoorphysical education teaching area is built 
it should be either a swimming pool or an auxiliairy in- 
structioniroom, sometimes called a playroom. Swimming 
pools are discussed elsewhere in this* text. The auxiliary 
teaching station is most practical when the main gymna^ ^um 
cannot fulfill all of the school's needs for teaching stations. 

At least 60 square feet per primary pupil, with a total 
minimum of 1 ,800 square feet of space, is suggested for this 
unit. A ceiling height of 18 feet in the clear is preferred, 
although lower ceilings may be used. One wall should be free 
of obstruction to be used for target and ball games or throw- 
ing practice. A smooth masonry wall will i^rovide an ade- ' 

W 



quate rebounding surface. If included, windows should be of 
breakproof glass or be protected by a shield or grill and 
located high enough as not to restrict activities. 

The Auxiliary unit should be planned to accommodate 
limited apparatus and tumbling activities, games of low 
organization, rhythmic activities, movement exploration, 
and other activities for the primary grades. Often a 25* circle 
for circle games is located at one^nd of this room; allowing 
for permanent or semi-permanent^uipment at the other end. 
The equipment could include such items as climbing ropes 
and poles, ladders, mats, stall bars, riings, large wooden 
boxes, horizontal bars, apd peg boards. Tfiese should be 
locatwl so as not to interfere with other activities or so they 
xnay be easily moved out of the way. A storage room for 
equipment^d supplies should be included. A section of wail 
can be et|«ipped with hangers for mat storage. 

Electrical outlets are required for the use of sound equip- 
nieot. This room will, fiDr the most part, be used by the lower 
grades and should be accessible to those classrooms. If the 
area ia(' to serve the after-school recreational program for 
pupils or community groups, toilet facilities should be 
* accessible. . , 

Surfaces 

The best flqor surface to use may depend upon the number 
of different teaching areas. The main gymnasium area should 
have either a hard wood or synthetic surface. Wood, prefer- 
ably maple, is an excellent all-around surface, although 
lacking the durability and flexibility that might be demanded 
by extenrive community use of the facility. The new synthetic 
surfaces have prover. r^ellent for all normal game-type 
activities and also, can, better accommodate events that put 
additional stress on the floor, sych as setting up chairs, tables, , 
booths, etc. In an auxiliary teaching station, carpdting is often 
used. It eliminates the use of certain small wheeled equip- 
ment Tile is not recommended as a play surface. 

A special consideration Is the structure and material used 
in the ceilings. Ceilings should be durable and resistant to 
puncturing. 

Storage 

Storage rooms are needed for each of the different in- 
structional areasi 1 he room adjoining the gymnasium should 
be at least 200 to 300 square feet and should be directly 
accessible from the gymnasium floor through a double door 
without a threshold. For safety reasons, the doors should 
open inward and be provided with locks. Consideratfon must 
be given to community use of the facility and the storage of 
related equipment. Ideally, there would be a separate storage 
room for each of the programs. The storage areas should have 
bins, shelves, racks, and hangers for the best utilization of 
space and the proper care of equipment and supplies. Space 
to store out-of-season equipment is essential to prevent luss 
or misplacement between seasons. An outside entrance 
assists in ttie handling of equipment that is used outdoors 
and/or in connection with a summer playground program. 

Shower and Dressinig Rooms 

Although it has b4en standard practice not to include 
shower, locker and aressing room facilities in the elementary 
school, such facilities are essential if the gymnasium is to be 
used for intramural-interschool competition, and community 
usage. The size, number of lockers, showers and toilet 
facilities will be dependent on the extent of usage. If 
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swimming pools are added ni part of the schoot^xmimunity 
complex/ such facilities are. a must. Provisioitlbr outdoor 
restrooms is desirable if the general publip is involved* 

Programming for Construction of a Plajroom 

Use cf .Playroonu This aiea should Se suitable for 
preschool and fw grades K-3 for fundamental movement 
activities, including creative games and rhythm^, relays, 
stunts, climbing and hanging activities. ^ 

Size. The area should be alrectangle measurihg ^)proxi- 
mately 50 by 40 feet, providing 2,000 square feet of space. 

Ceiling. The ceiling should be acoustically treated, 14 to 
18 feet hi^h (all beams and, sun^oits above the minimuin 
height), with suitable fixtures attached to the beams to 
support hanging equipment " 

Walls. Walls bebw 10 feet should be free from obstruction. 
A smooth concrete block sealed with epoxy paint works well. 
Above 10 feot should also be free of obstruction^ biit made of 
acoustic or slotted concrete block. A wall free ftom obstruc- 
tion will provide piisctice areas for such activities as kicking, 
striking and throwing, and a space for the placement of targets 
and use of visual aidsf. 

Floors. A hardwood maple or synthetic siuface of good 
quality provide the best floor for general activity use. B<^ 
have advantages and disadvantages. The decision should be 
based on how the floor is to be used. Careftil consideration 
should also be given to the ^location of lines and the 
installation of equipment. 

Lighting. Fluorescent lighting should supply SO foot- 
candles'On the floor, dnd a switch should be installed at each 
door. Light fixtures should be guarded to prevent breakage. 

^ Windows. If used at all, windows should be placed oil only 
one side of the room to provide natural light. They should be 
covered with a protective screen. Window sills should be 
eight feet above .the floor. ' ' / 

Electrical Outlets. Double-service outlets should be 
installed on each wall. 

Equipment Storage Area. At least 200 to 3d(^ square feet 
should be provided for storage. Cabinets and shelves should 
be installed The equipment room should have a double door 
so wide equipment may be moved in and out easily. A 
H^phone for emergency use should be placed in the equip- 
mehtroom.^ 

Mirrors. Three full-length mirrors should be placed at one 
end of a wall, side by side, fbr Visual analysis of movement. 

Bulletin Board Cork board shoOld be hung on th^ wall 
near the entrance for posting materials and schedules. 

Chalkboard. A chalkboard can be wall-mounted to facili- 
tate teaching if this will not interfere with wall-rebounding 
activities. Otherwise, portable chalkboards can be used 

Drinking Fountain. One should be placed on a wall in the 
corridor just outside the door to the playroom. 

Speakers. Two matched speakers should be placed high 
on the wall or in the ceiling. Jack plugs should be installed on 
each wall to use for speaker input. 

Paint. Walls should be painted off-white or a very pale 
color. However, murals, accent colors and designs can be 
used for aesthetics. 

Other Items. If the building is equipped with closed circuit 
TV, two outlets should be provided for receiver. There should 
be a separate entrance for recreational use. The teaching 
station should be isolated from other parts of the building for 
evening functions. 

• 

Indoor Facilities - , 



Adapted TMehing Station 

Local philosophy and itato/fediBral laws vary as to tibe 
indusioD of physically and mentally in4^aired students in 
regular physical education classes. A separate adaptive 
teaching station would be an ideal setup but any special 
program for such students often has to^ accommodated in 
the regular facilities (see Chspter 8). 

Secondary School Indoor Activity Anas^ 

Teaching Stations 

The typ and number of indoor teaching statiooc for a^. 
sec(»dary school depends on the number of students and the 
specific program of physical education and related activities. 
In all situations, a gymnasium is required By determining the 
number of teaching statiohs essential for the formal program 
of instruction, planners will have a basis for calculatiiDg other 
needs.' Conipu^tion c^the minimum numerical requirement 
is achieved by the following formula: 

'Minimum Number of 700 Students 6 Pwiodt per Wteh 

Teaching Stations » aoperClaaa j( 30 PeriM per Week 

3500 

« 900' « 3.9 

The fraction is rounded to the next highest number, making , 
four teaching stations the minimum requirement This number 
would also afford some flexibility of class scheduloig. 

In computing teaching station requirements for the 
secondary school, the desired class size must not be set so low 
as to require an impossible number of teachers pid facilities, 
nor should it be so high that effectiveness is impaired An 
average class size of thirty is recommended with daily* 
instruction the ideal. However, if the physical education 
classes meet only two periods per week, the total number of 
class periods per week in the formula must be actuated 
accordingly. 

Teaching Statioifs for Other Activities 

The next step for planners is to determine the degree to 
which the number of teaching stations for the program of 
instruction will meet the needs for voluntary recreation, 
extramural and intramural activities, and intencholastic 
athletics for girls and boys, as well as the possible use of 
facilities by the conununity. The. needs must be based upon 
the season of the year representing the greatest demand for 
facilities. 

The following guide can be used to determine the number 
of teaching stations needed for activities other than the formal 
program of instruction in physical education: 

Minimum number of teaching stations, or frac- 
tions thereof, needed for interscholastic-team 
practice at peak load 

plus 

Minimum number of teaching stations, or frac- 
tions thereof needed for intramural and extra- 
mural activities 

plus ^ 
Minimum number of teaching stations, or frac- 
tions thereof needed for student recreation 

plus 



♦Physical education faciiities for the middie school should 
follow the standards for secdndary schools. 
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Minimum number of teaching stations^ or frac- 
tions thereof, needed for community recreation 

equals . ' 

The total number of teaching stations needed for 
any specific ofier-school period 

To illustrate, assume a school has two interscholastic 
squads, ail intramural program, a voluntary recreation group, 
and no community recreational use of facilities immediately 
after school during a specific season. The total needs are as 
follows: 

Required Teaching Stations 
equals 
2 Interscholastic 
plus 
1 Intramural 
plus 

1 Voluntary Aecreation 
equals 
4 Stations 

The need for four teaching stations for the after-school 
program must then be compared to the number necessary for 
the formal program of instruction in physicjal education. If the 
after-school needs are in excess of those for the regular 
periods of instruction, the additional teaching stations should 
be provided. Careftil administrative scheduling results in 
maximum utilization of facilities. 

To clarify the situation, a chart may be prepared using the 
principle outlined above. Sucba chart would list all of the 
after-schotpl activities for boys and girls sports, for recreation, 
and for other activities, as in the following example: 

Variety of Teaching Stations 

A wide variety of teaching stations is possible, depending 
on the number of difTerent activities that wpuld appropriately 
be included in the physical education program. Among the 
possible types of indoor teaching stations that might be 
included are gymnasiums, rhythm rooms^ rooms for gym- 
nastics, adapted physical education rooms,> wrestling rooms, 
classrooms, swimming pods, archery ranges, rifle ranges, 
and raccj|uetball courts. 

The problem for some schools is not lack of an adequate 
number of teaching stations, but rather lack of facilities to 
accommodate the desired variety of aaivities. For a second- 
ary school with 360 students, a divisible gymnasium will 
create an adequate number of teaching stations for the pro- 
gram of instruction in physical education but may not meet 
the peak load requirement for after-school activities. The 
facility must be planned and derigned to serve all program 
needs as adequately as possible. 

Whenever a school's teaching requirements are such that a 
basic gymnasium is inadequate, planners should consider 
special purpose stations, such as an auxiliary physical edu- 
cation teaching station, a natatorium, or a dance studio. 

SECONDARY SCHOOL GYMNASIUM 

The building or portion of the scl^iool that houses the 
gymnasium should be easily accessible from classrooms, 
parking areas, and the outdoor activity area. This also makes 
possible use of the facility after school hours or during week- 
ends or holidays without having to open other sections of the 
school. 
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Size and Layout 

For general purposes, allow a minimum of 1 25 square feet ^ 
of usable activity space for each individual in a physical edu- 
cation cl^s at peak load. The space requirements and 
dimensions of a gymnasium floor ,are significantly influenced 
by the official rules governing court games, 'particularly 
ii.terschoiastift-basketbail, and the extent of spectator seat- 
ing. TKe minimum dimensions required of a gymnasium »br 
basketball, however, should be expanded, if necessary, to 
accommodate other activities. In some instances, an entire 
gymnasium is not required for an activity. Folding, sound- 
proof partitions csfi be used to divide the area ar*d provide 
two teaching stations. 

Walls and Ceilings 

The walls of the gymnasium should be of a material that is 
resistant to hard use, at least to door height. The finish should 
be non-maridng,and have a smooth, non-abrasive surface. All 
comers .below door height should be rounded and there 
should lie no projections into playing areas.. Lower portions 
( lO') of the walls should be finished witli materials thptcan be 
easily cleaned without destroying the finish. An epoxy paint 
on cement block makes a durable finish. 

The ceiling should be 24 feet to the low side of beams or 
supports, with fixtures attached to the beams to support 
hanging equipment: High' ceilings are expensive, and a 
natural method for cutting construction costs is to minimize 
ceiling height. If this is in the area for basketball, volleyball, 
gymnastics, badminton or„ tennis, it can be a critical error. 
However, in an auxiliary gym used for wrestling, dance, com- 
batives, weight lifting or table games, a 12-15 root ceiling is 
acceptable. 

All ceilings should be light in color and, if support beams 
are below the ceiling^^they normally are painted the same 
color as the ceiling or backgfDund. Contrasting colors have 
been used effectively, but such color contrast may make it 
difficult to follow the flight of an object. 

Acoustical treatment of ceilings and walls is important 
where teaching is to take place. To get the best results, at least 
two a4jacent surfaces should be treated. Many types of 
acoustical treatment are available. However, avoid those 
which will chip or break when hit with a ball. 

Floors 

The biggest decision that needs to be made with respect to 
floors is whether to go with hard wood or synthetic surfaces, 
tach type of floor has certain advantages and disadvantages. 
Careful consideration should also be given to the location of 
lines for various activities and flotorplates for standards or 
gynmastic equipment. ^ 

Lighting 

There are many t>pes of lighting systems which will pro- 
duce the 50 footcaridles needed for a good teaching and 
spectator area. For television, the footcandles should be 
closer to 200 fc. and that requires more sophisticated light- 
ing systems. When selecting a lighting system, compare 
initial costs, annual replacement costs and operational or 
electrical ex;>enses. Some are less expensive tg install but 
very expensive to maintain or operate. 

Windows 

Windows should generally be avoided. When located to 
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take advantage of the sun for solar heat, the glare may cause 
serious problems. When windows are on the north side, there 
is less glare, but the loss of heat' may U significant Vanda- 
lism is another disadvantage* 

Folding Partitions 

Folding partitions make poss'ble two or more teaching 
stations in the gymnasium. They should be power-operated, 
insulated against cound transmission and reverberation, and 
installed to permit compensation for building settlement. The 
conU ' ^nould be key-operated. The design and operation 
must ensure student safety. Partitions should extend from 
floor to Cfiliiig and ni^iy be recessed when folded. Floor 
ti agks should not be used. A pass door should be provided at 
ttje end of a partition. When partitions are installed in gym- 
nasiums with open truss construction, the space between the 
top of the f')lding doors and the ceiling should be insulated 
agaidstsoi d transmission. 

Iff 

Fixed Equipment 

If suspended equipment is planned, provision for its attach- 
metit should he made before the ceiling is installed. 

Basketball backstops v/ill need special care in their instal- 
lation to ensure rigidity and safety. All basketball backstops 
should be attached to ceilings or walls, and swing-up or fold- 
up models should be used where the backstops might inter- 
fere with other activities. In addition to the main court bfisket- 
ball backstops, provision should be made for other backstops 
on clear sidewalls^ 

In themterest of safety, such suspension apparatus as bars, 
lings, and c.imbing poles and ropes should be so placed as to 
allow sufficient clearance from basketball backstops and 
walls, If wall apparatus is desired in the gymnasium, a strip of 
metal or hardwood firmly attached to the wall at the proper 
Itieight is reconrmiended. Wherever necessary, floor plates 
should be installed for fastening movable equipment such as 
honzontal bars and volleyball standards. If mats are to be 
hung in the^ gymnasium, appropriate hangers hung above 
head level to avoid . jiy head injury must be provided. For 
safety reasons, padding should be installed on all walls in 
back of baskets. Rubber-tired mat trucks, which may be 
wheeled into a storage room, are recommended. 

Spectator Seating 

The extent of the demand for spectator seating depends 
upon each school and the community it serves. Modem 
design uses power-driven folding or rollaway bleacheis 
which require little permanent space. If possible, the outer 
surface of folding bleachers should create a flat, wall-like 
surfrce so it may be used for ball rebounding. 

The width of each seating space should not be less than 1 8 
inches. Rollaway bleachr most conlmonly allow 22-inch 
depihs for seats. The number of rows available in rollaway 
bleachers varie??, with 23 rows the maximum for standard 
equipment. In some instances, bleachers with 30 rows can be 
obtained by special order. Planners should investigate local 
and stale codes. 

Balconies can be used to increase the total seating capa- 
city beyond the maximum permitted at floor level. The space 
at both levels should be considered as activity area when the 
bleachers are closed. It may^ desirable, in some instances, 
to provide less than niaxiimim seati'^g at floor level so ^ bal- 
cony wili be wide enough to serve as a teaching station for 
specific activities. Balcjiniy bleachers can be installed to tele- 
/ 
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scope from the back to the front «o that in the closed position 
they stand erect, creating a di^/ider wall at the edge of the 
Ijflcony. This arrangement affords partial isolation of the 
teacliing station and enhances the safety of ppnicipants, 

Traffic Controls 

Good traffic controF should permit the efficient movement 
of students to and from the gynmasium, locker rooms, and 
other related service areas* All iiaffic arrangements for 
spectators should provide direct movement to and from \ 
bleachers with a minimum of foot traffic on gynmasium ^ 
floors. Spectators should have access to drinking fountains,^ 
refreshment counters, and toilets viathout crossing the gym- 
nasium floor. Steep, high stairways should be avoided* 
Ramps with nonshp surfaces might be substituted in afppro- ' 
priate places. Local and state building cedes and standards of 
the National Fire Protection Association should be con- 
suited, 

Foyers 

Where finances and space will allow, foyers should be 
placecl so they will serve is entries to gyjiinasiums and will 
guide spectators as directly as possible to seating areas* 
Toilet facihties for men and women, ticket-sales windows, 
ticket-collection arrangements, checkrooms, public tele- 
phones, a refreshment-dispensing room wth counter, and 
lockable display case should be provided, opening directly to 
the foyer. 

Lecture Room V 

The iecture room provides opportunides for formal in- 
struction, conferences, chalkboard drills, s.'aff* meetings, 
movies, and so on. It may serve as a loungp fcr lettirmcn, a 
social center for teams after a game, and other similar uses. 

Maintenance*Equipment Storage 

Two types of storage rooms are necessary to oveiry physi- 
cal education facility. The first is for storage of lai ge pieces of 
equipment needed in the gym, items such as volleyball 
^ standards and officials stands^ gymnastic equipm^^nt, chairs, 
J mats and score tables which, if left around the gym fkx)r, are a 
safety hazard. This room should have easy access ^athe(|ym 
floor through double doors (with no center post and no 
threshold). The room should be planned to provide for „ 
current equipment and future expansion and.shr 'ild be keyed 
with safety lights in case of power failure. 

The second type of room needed is for storage and repair of 
small equipment and supplies. Special bins, racks, hooks and 
nets, with a work bench for marking and minor repairs, adds 
greatly to the efficiency of the room. Ideally this room should 
be located near facuhy offices. 

Spectator Rest Rooms 

All athletic events that attract large crowds require rest 
rcx)m facilities. Rest rooms should be designed for proper 
light, \ entilation, and sanitary care. State heaUh codes will 
influence the number and location of rest rooms. 

Concessions 

Concessions have corns to be considered a necesi-ary 
service foV public gatherings. Appropriate space and dii'tri- 
bution as well as adequate fixtures for concession staiids 
within t}ie field should be planned. Since plumbing ind 
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electrical lervicea «re alre&dy available in the field house, the 
oooceisioq stand might be located as a part of or ac^acent to 
thip field 4x>use. . 

Othler Factors 

Provisions should be made foi: the installation of electric 
^SQprebcaitu, a centnll souifd and put>lic .address system, 
picture projectors, a ttdio, television, high-fidelity equip- 
ment, and cleaning machines. Special ccxisideration should 
be given to locating floor outlets for scoreboards and public 
address systems a^acent to the scoring table. Wall outlets 
should be instalVKl near cupped eyes to permit special light- 
ing fis needed Controte for gymnasium lighting should be 
conveniently located, recessed, and keyed. 

Drinking fountains and cuspidors should be accessible 
without j:ausing a traffic or safety problem. It inay be 
desirable to provi4e a drained catch-basin, grill^ flush with 
the Ck>or, 'to care for splash and overflow. 

Cupped eyes can be installed in all walls at approximately ^ 
a IS-foothei^t and iO-foot intervals for decoiatingconven-^ 
ience. They may also be used for attaching nets and other 
equipment to walls at appropriate heights. Bulletin boards 
and chalkboards should be provided where needed. If wal^ 
space is available, such boards may be provided for each 
teaching station. Three full-length mirrors should be placed 
at one end of a wall, side by side, for visual analysis of move- 
ment. 

The Auxiliaryr Gymnasium 

depending on tht demands placed on afacility for classes, 
afler-school athletics, intramurals and student and faculty 
recreation, more than one gymnasium may be necessary. 
Careful program scheduling will determine what is best in 
each situation. However, most schools need at least one 
' auxiliary gym. Room dimensions should be based on the anti- 
cipated uses with special attention to the reed to accom- 
modate sitandard^^ize Wrestling mats. 

The other type of auxiliaiy gymnasium CiOSely resembles 
the main gym except there is little or :io need for spectator 
seating and the floor dimensions may be smaller. A 75 by 90 
foot gym .will house twc^ volleyball courts, three badminton 
courts, three one wall handball courts, and space for some 
gymnastic equipment. 

The auxiliarjf gyms can serve a variety of othe#««dKities in 
|he instructional, intramural, recreational, or interswolastic 
program, which cannot all be accommodated after school iti 
the main gymnasium. Some auxiliary gyms are large enough 
to be divided into two teaching stations. The characteristics 
of these facilities ar^^ similar to those in the gymnasium. A 
less expensive type may have a ceiling as low as 1 2 feet. Such 
activities as wrestling, tumbling, calesthenics, self-defense, 
ahd fencing may be conducted in such a room. 

Adapted Area 

Federal legislation requires that special considerations be 
made for the handicapped person. Scho )ls mm\ provide pro- 
giams which meet their special needs. I'he adaptive area 
refore becomes essential (see Chapter 8)^. 

Gymnastics Area 

• By planning in cl«;tail the equipment layout for gymnastics, 
attachment hardware for floors, walls, and ceilings can be 
included in the original design and construction. The manu- 
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facturers of gyi^inattic equipment will supply details for the 
attachment of their eqijdpm^t u well as suggestions for floor 
iplans or layout of the qiparaiua with proper safety areas. 
\ Storage 6f gyionastics equipment requir . special atten; 
tion* A ixx>m adjacent to the gym with extra Jgh double doors 
a^id no threshold it desirable. Equipment left.out dr stored 
around the e4g« of the gym is a^ety hazard and will shorten 
the life of the equipment.Mat storage. reqixires either a mat 
truck dt hingen. The use of light foliding mats will, hoiWever, 
alleviate some of the storage problems. 
Climbing ropes afe attached to a height of 24 feet and drop 

to about three feet above the floor, ^^aruuis may be 
attached to the .exp^sed beams. If the ceiling is pUced below 
the structural Members, the locations of suspended equip- 
ment should *be planned and eyebolts provided during con* 
stnictiom Rc^s should be placed Ave feet apart, allowing 
one for each Ave studento in class. The rings sliould be at least 
five feet fiom the walls. End walls at least 35 feet firdm the 
point of atachment will afford safety for the participants. 
Traveling rings are supported from a height of 18 to 26 feet * 
and vfi located seven feet ^>art along a continuous luie. 
Lines should be provided for drawing ropes and rin^j;s not in 
use tcr the overhead so as not to interfere with other 
activitiei?. 

High bars require both floor and wall or ceiling attach- 
m'^^ts. Adjustable bars for class instruction can be arranged 
in b JMBi series. Bars vary from nix to sev( it feet in length and 
require 12 fee^bf unobstructed space extending perpendicu- 
lar to their long axis. Bars for interscholastic competition are 
commonly located as individual units. 

By planningin detail the equipment layout for gymnastics, 
• attachment hardware for floors, walls, and ceilings can be 
included in the original design and construction. The manu- ^ 
facturers of gymnastit equipment will supply details for the 
attachment of their products. Preplanning results not only in 
proper installation but also in savings on the cost of doing the 
WQrk at a later date. 

Dance Area 

Few secondary schools hav^ specialized facilities for 
dance. There is some indication, however, that specialized 
concentrations (dance, sports, aquatics, gymnastics) in 
teacher preparation is beginning to alter this pattern, particu- 
larly in suburban areas and in certain consolidated school 
districts. As tjiese programs begin to establish their value, 
obtaining facilities may be easier. ' 

A minimum dance facility will provide 100 square feet per 
student, one dimension to exceed 60 feet; full length mirrors 
' at a comer for analysis of skill from two directions; a speaker 
system designed to distribute sound evenly throughout the 
room; a control system for record players and microphones; 
and practice barfes on one wall at heights of 34 inches and 42 
inches. For modem* dance, the floor should be of hard 
northern maple which has been sealed and then buffed with 
fine abrasive. Poor floors, in either class or stage areas, are 
better covered with a square of battleship linoleum than with 
a ground cloth. 

Portable percussion racks made in an industrial arts de- 
partment can solve the problems of easy storage and efficient 
class and program use. Portable mirrors, six feet tall and eight 
feet wide, can be mounted 1 8 inches from the floor on rollers 
and moved into the dance area, if wall mounted mirrors are 
not feasible. Portable ballet barres of lightweight aluminum 
are desirable when unobstructed wall space is at a pr. -nium. 

Adaptive rooms, gymnastic rooms, weight training rooms. 
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or recreational game rooms may have spaces available for 
dance. Careful preplanning of new facilities suggests the , 
possibility of combining two or more of these* 

Other Indoor Facilities ^ 

Some activities require specialized equipment and areas 
that may be provided in a main or auxiliary gymnasium. Even 
^th careful planning, it is difficult to make adequate pro- 
visions without some compromise. In some activities, such as 
aquatips, the/ very nature of the activity necessitates a , 
separate facility. The natatorium is considered separately in 
Chapter 4. 

College/University Indoqr Acti]jity Areas 

Colleges and universities in the United States are facing 
complex problems related to enrollment and economics. The 
magnitude of these problems has made the development of a 
master plan essential to college and university development. 
Space requirements of various programs of the institutions 
of higher learning have caused those responsible for master* 
plan development to requesil standards for facilities in terms 
of square feet per student. Standards in these terms are mean- 
ingf\il to campus planners, since relating standards to pre- 
dicted enrolhnent results in assured sp^ce for all disciplines 
involved. 

The following standards are recommended for consider- 
ation by those involved in planning college and university 
facilities for physical education^ intramural sports, ^inter- 
collegiate athletics, and recreation.. It has been estimated by 
intramural leaders that the extent of participation in physical 
recreation by graduate students is 25 percent of that of under- 
graduates. Consequently, it is suggested that planners add 25 
percent of the graduate enrollment when computing space 
needs for recreational areas. 

Teaching Stations 

Space requirements: 8.5 to 9.5 square feet per student 
(total unde;graduate enrollmf;;nt). 

Includes: gym floors, mat areas, swimming pools, courts, 
and the like (adjacent to lockers and showery and within IO7 
minute walking distance of academic classrooms). 

Breakdown of Indoor Space: 

• Large gymnasium areas with relatively high ceilings 
(minimum 22 feet) for basketball, badminton, gym- 
nastics, apparatus, volleyball and the like (approxi- 
mately 55 percent of indoor space). 

• Activity areas with relatively low ceilings (mini- 
mum 1 2 feet) for combatives, therapeutic exercises* 
dancing, weight-lifting and the like ( nproximately 
30 percent of indoor space). 

• Swimming and diving pools 4 approximately 15 
percent of indoor space). 

• Racquetball/handball or s.;uash courts (not in- 
cludecl in percent breakdown, however it has been^ 
recommended that one such court is needed for 800 
undergraduate students). 

Ancillary Areas 

Investigation indicates that a reasonable standard for 
determining the space needed for lockers, showers, toweling 
rooms* equipment storage, supply rooms, and offices associ- 
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ated with indoor space is t square footige)equAliiig tpproxi* 
mately 40 percent of the play or activity area inn gymnasium 
facility* As an example of how this figure may be ^ised, 
assume that a building is being planned to provide 100,000 
square feet of activity space* In other words, the squiure 
footage of the swinuning pool surface and deck and of all 
gymnasium floors, including high and low ceiling areas, 
equals 100,000 square feet The space needed for ancillary 
areas would be in the neighborhood of 40,000 square feet 
All other space in a building, including hallways, stair* 
ways, wall thicknesses, lobbies, public toilets, bleachers for 
public use, custodial space, and space needed for service 
conduits of all types, is spoken of by nvmy architects u 
''tare." By adding tare, ancillary, and net space, a rodlgh 
estimate of the grosi^footitge of a building plan can be com- 
puted. This figure is helpfUl in pi^eliminary discussion of costs 
involved 

^Enrollment Relationships - 

When standards in terms of square feet per student are 
used as guides in college or university planning, it is natural to 
ask where the computation begins. At what point, from ^en 
students up, do the standards become meaningful? Obvious- 
ly, for a college of 200 students, nine sqdare feet per student 
of indoor area for sports and athletics would be woefully in- 
adequate. It would not even provide one basketball court. 

A university or college meeting the ^pace standards for 
1,500 students repr^ssents the minimum physical recreation 
space needs of any collegiate institution. As a collegror 
university increases in size, these standards ure applicable 
regardless of enrolhnent 

Peak Load After School Hours 

Study at various universities has shown that the greatest 
load on facilities each day occurs between 4 and 10 p.m. As 
. long as the requirement in basic physical education is not 
greater than two years, the greatest demand for space appears 
to come after the usual school hours. 

A few universities have droppe;! required physical educa- 
tion in the belief that this will reduce the pressure on facilities 
for sports and athletics. In fact the elimination of a physical 
education requirement may increase the demands for this 
type of space, since all students will then tend to use after- 
school hours to meet their physical activity needs. 

Specific Activity Areas 

Gymnasiums (Main Area) 

The type and size of gymnasium facilities needed for a 
pjven college or university will depend upon many factors, 
including the anticipated enrollment A gymnasium building 
planned to serve 2,000 studcf^ts will, obviously, be consider- 
ably smaller than, and different in design and construction 
from, a facility planned for a university or 10,000 or more 
students. If a college or university has a definite enrollment 
ceiling, the building may be planned for this enrollment If the 
enrollment ceiling is mdefmite, however, the structure should 
be planned so additions to the buildings ^.re feasible. Uni- 
« ^'ersities of 1 5,000 or more students may find it desirable to 
build more than one gymnasium structure, each servicing an 
area of the campus. 

.nother factor jljat will affect the type of building con- 
structed is the pTTilosophy of the administration concerning 
athletics and physical education. Many questions need to be 
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answered before planning begins: 

• Will all students be required to take physical education 
for one, two, throe, or four years? ^ 

^ Will the required program provide the students with a 
great many opportunities to develop sport skills? 

• Is teacher education in physical education to.be part of 
the program? 

• What responsibility does the college or university take 
for the physical education, recreation, and fitness of its 
facul'^? 

• Will research in physical education, h^akh, and recrea- * 
tion be an important aspect of the program? 

• What will be done to provide facilities for an expanded 
program of Campus recreation (including intramurals)? 

Principles of Planning and Construction 

Indoor facilities for sports and athletics should be planned 
so that air activity areas will benvailablc to both men and 
women. Good planning will permit easy access to all areas 
from both men's and women's locker rooms. This type of 
planning permits the flexibility necessar/for efficient utiliza- 
tion and control. 

Roll-away or folding bleachers should be used in order to 
use the available space efficiently. Most colleges and uni- 
versities can neither afford to invest large sums of money nor 
give large areas of space to permanent sedating that is used 
only a few times each year. 

The traffic patterns for a building should be carefully 
studied. Lockers, showers, and tbweling rooms should be 
centrally located in the building so they may serve all activity 
areas. Easy access should be provided from the locker room 
to the playtng fields adijacent to the building. 

Storage rooms ftir equipment and supplies should be care- 
fully planned and functionally located. Thejse rooms should 
be of three types: . ' 

• Central receiving storage rooms, to which all cquii>- 
ment and supplies are delivered and which should be 
accessible by truck. 

• Utility storage rooms adjacent to gynmasiums so bulky 
equipment may be easily moved to the floor and back to 
storage. 

• Overhead doors or double doors should be large enough 
to permit free movement of heavy equipment. 

• Supply rooms with an attendant's window opening to 
the locker cooms. 

Off-season storage rooms are critically needed. The type 
of equipment to be moved and stored will define the dimen- 
sions of the room and size of the doors needed. Reserve 
storage should also be provided. 



Location 

If physical education and athletic facilities are used by all 
the students, the gynmasium fBcility should be located con- 
veniently near the academic buildings and studem housing. 
Buildings used only for intramural and intercollegiate activi- 
ties may be located farther from classrooms and housing. 
This is especially true if the activities promoted in these 
buildings are scheduled. If the building is to be used for un- 
scheduled participation of students, however, the amount of 
use will vary inversely with the distance from housing ai^ J 
other campus buildings. 
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Guidelines for Determining Needs 

The physical education building should include one main 
gymnasium to be used for general physical education class 
work, intramurals, and intercollegiate athletic activities. 
Ideally, the size of the floor for an enrollment of 4,000 
students would be approximately 140 by 140 feet (Use a 
rectangular dimension if the facility will be heavily used for 
spectator sports.) This size would provide for one official and 
three junior-size (3S by JB4 feet) basketball CQUits, with ade- 
quate space between the courts and walls. If desirable, fold- 
ing partitions can b^ used to provide three nr^ctice gymna- 
siums, each 48 by 140 feet For the basketball courts, bapk- 
boards that swing up to the ceiling are needed, since non- 
folding backboards would interfere with court usage for 
activities such as volleyball and badminton. In order to in- 
crease the mmiber of other instructional units, electrically 
.controlled partitions should be installed. 

If the gymnasium is to be used for intercollegiate athletics, 
-seating must b# provided for sp e ct a t o r s (three square f 
person). Portable folding bleachers, which can be easily 
moved, are recommended for seating. In larger institutions, it 
may be iecessary to install roll-away bleacher seats in the 
balcony, which, when combined with the bleachers on the 
main floor, will provide the required number of seats. 

The varsity basketball court should be laid out lengthwise 
in the i:enter of the gymnasium. Recommended court dimen- 
3ions and markings are included in Figure 7 taken from the 
NCAA Official Rules Booklet For the college game, the 
only acceptable backboard is a rectangle 6 feet ( 1 .83 m) wide 
by 4 feet (1.23 m) high. The bottom erfge of the board must be 
padded. The upper edge of the basket rings must be 10 feet 
(3.05 m) above the floor. 

Where intercollegiate basketball is played, there should be 
adequate provision for sportswriters. A press box is recom- 
mended if conditions permit'. The placing of tables adjacent to 
playing courts is not a-good practice. Provision should be 
made for telephone and telegraph connections, for reception «| 
and transmission lines for television, for timing and scoring 
devices, and for the operation 6f a public address system, 
including stereophonic music. 

Volleyball has been gaining in popularity as an intercol- 
legiate andinterscholastic sport. As power volleyball has be- 
come the dominant style of play, proficiency has improved 
markedly. This has created a real concern for perimeter space 
needs and adequate ceiling height to allow optimum per- 
formance levels. Height reconmiendations for top* flight 
volleyball is thirty feet. Unless the games are played in aii 
arena which has unlimited ceiling space due to seating needs, 
it is difficult for an educational institution to justify the cost of 
a ceiling height in excess of 24 ffcet from the base of the ceiling 
support beams. This height will conform to the needs for 
basketball competition. (If construction design would allow 
support beams to be placed away from the area on each side 
of the floor where the bull is **set"rin.preparation for spiking, 
the height problem would be minimized.) 

Of greater concern is the need for adequate safety space at 
the sides of the court to give players a chance to saye errant 
hits without fear of colliding with bleachers and walls. A 
minimum of 12-15 feet for competition-style play is recom- 
mended. ^ 

Another concern is free $pace beyond the end lines. 
Servers in high level competition frequently stand about 12- 
15 feet behind the base line. Reasonable justification for this 
extra space must be made by facility planners responsible for 
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^ Figure 6 
Multi-purpose gymnasium with suspended 
trtick at the Ohio State University. Figure 7 
irtghty^-'NCTtA -approved basketball court 
diagram (from 1979 NCAA Basketball 
Rules) 
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overall educational pfograhis. The United States Volleyball 
Association has adopted the International Volleyball metric 
system for court dimensions. Planners should be alert to 
changes in court dimeosion. (See Figure 7A.) 

When an area is designed for an activity that will require 
the use of a piano, phonograph, or tape recorder, a space 
should be provided for storing this equipment. Electrical out- 
lets to provide current at all times will be needed for such 
equipment as amplifiers. 

Other audiovisual aids can include still and movie pro-«. 
jectors, daylight-projection screens, television sets, a score- 
.board, a clock, chalkboards, and an interconununication 
system. ^. " 

Copcfete IS commonly used as a base for constructing the 
floor of the main gymnasium. Then sleepers are laid on edge. 
Maple tongue*and-groove is the most popular type of wood 
finish, but synthetic flobring js gaining popularity. Synthetic 
surfaces are either laid in strips over concrete or poured in a 
liquid state over a concrete base. ' 

It is suggested that a glazed-tile wainscot or a coat of epoxy 
paint be carried up to a height of seven or eighC feet. From that 
point to the ceiling, the concrete or cinder^kx^k should be 
painted in a light color. 

If ai) elevated jogging track^ constructed, it should be at 
least seven feet wide and 12 feet above the gymnasium floor, 
providing it does not interfere with activities on the main 
floor. The surface should provide some cushion and good 
traction, with consideration given to banking the curves 
depending on circular length. 



Gynmastic Area 

In addition to the main gy^asium where gymnastic, 
meets, exhibitions, and other competitions are held before a 
viewing public, a separate gymnasium should be provided for 
the permanent installation and storage of apparatus and 
equipment and for instruction in gymnastics. The dimen- 
sions of this gymnasium should be determined by' space re- 
quirements needefl to accommodate the apparatus and equip- 
^ ment to be installed, by space needs for performance in 
gymnastics, and by total school enrollment and interest in 
gymnastics. Ideally, the size of this gymnasium Should be 
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1 20 by 90 feet, with a minimum ceiling height of 23 feet This 
heigtit permits a clearance d*22 feet for the rope climb and it 
, ideal for hanging the various mechanical systems used in 
gymnastics. Some have found it desirable to install tracks on 
the ceiling supports to make it possible to use trolleys for 
moving equipment and for attaching safety belts used in the 
instruction of tumbling and vaulting. 

Floor plates for attaching equipment should be recessed 
and flush with the floon It may be necessary to reinforce the. 
floor to install floor plates where tension is unusually severe. 
Wall boards should be securely installed to die wall when 
equipment is attached to it Anparatus suspended from the 
ceiling should be securely attached to metal supports. 

The ceiling should be acoustically treated Uf^ts should 
be shielded, Dqbrs should be constructed without a threshdd 
and wide enough to accommodate the movement of equip- 
ment to other areas, The facility should be air-conditioned in 
accordance with standard sp^ifications. Wall constructicm 
should be of thq same materials as recommended fof other 
gymnasiums. * / 

A common failure in planning is to overlook the need for 
adequate and conveniently place storage space for gym- 
nastic equipment. If multiple use of this equipment is 
expected, transportation carts and dollies should be pro- 
vided. Specifications on size and installation of th^ various 
pieces of apparatus and equipment may be obtained from 
manufacturers. Ideally, the gymnasium tor gymnastics 
should be equipped with the following types of items: side 
^hprse,'horizontal bar, lon^ horse, parallel bars, bucks, tramp- 
^ oline, mats, still rings, uneven parallel bars, balance beam, 
and other special apparatus. ^ 
. A gymnastic landing pit, 10 feet wide, 20 feet long, and 30 
inches deep, filled with sponge rubber — for use with parallel 
bars, horizontal bar, still rings, and uneven parallel bars is a 
desirable feature. 

Weight Training/Body Conditioning Room ^ 

This room should contain a minimum of 2,500 square feet 
of floor space. Such space wili f)rovide a weight training area 
and spacQ for the practice of dflicial events in competitive 
weight lifting. The floor should be covered with a durable. 
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resilient materiali making it unnecessary to use weigljt plat- 
forms, which are essential to protect a maple or other wood 
flooring. ^ 

iThe weight lifting area should be rcped off and should be 
approximately 15 liy 15 feet for the practice of official lifts.,' 
The rest of the room may be used for exercise with barbells, 
dumbbells, isometric cables, and the like. Several full length 
mirror^^uld be installed on the walls. Barbell and M^eight 
racks should be attached to the wa^Is so the room may be kept 
tidy. 

Wrestling and Martial Arts Area 

This area is designed for wrestling and martial arts 
activities. The room should be rectangular in shape, at least 
50 X 100 feet, and should be of sufficient size to accommo- 
date two square mats, each measuring a minimum of 42 x 42 
feet (See Figure 9). The mats should have 10-foot practice 
rings consisting of 3 rows of 6 cfrcles to each row for atotal of 
18 practice rings. A satisfactofy standard is 10 by 10 feet or 
100 square feet per student during peak usage based on 40-45 
students per class. The floor area not covered by the regula- 
tion mats should be covered with carpet for classroom 
instructional type atmosphere. The peiling should be of 
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acousti; material and should be a minimum of 12 feet high. 

Th^ floor of the wrestling room should be constructed of or 
covered with resilient material to prolong the life of the mats. 
These materials may be rubberlock products, other new 
developed cd^ilient materials, or wood. Concrete is not 
recommefflcd. The wall mats should be covered with resili- 
ent materials up to five feet above the floor on all sides. 
Adequate lighting, heating, and forced vent^iiation are essen- 
tial in this room. A wall type water fountain with a cuspidor 
should be present. A blackboard and bulletin board should be 
available as well as a scale. An electric scoreboard wall clock 
should be attached to the wall. A sound systehi should be 
present, with a wall pulley machine and a takedown machine 
included as basic equipment. 

Multi-Purpose Activity Area 

The size of this room should be approximately 70 by 90 
feet. A floor for street shoe usage ma> be needed in any size ' 
college or university with a variety of program offerings. The 
floor most commonly used is hard majSle, tongue and groove, 
conventional gymnasium flooring. Square dance, folk dance, 
social dance, physical education for elementary teachers, 
marching and band practice, and similar activities can be 
n 
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conducted on such a floor. It can meet the demands of such 
special college and community events as musical ^*d drama- 
tic productions, fairs, and carnivals. The *'make-up** room 
or "warming room" for department and college outdoor pro- 
grams can be housed in this area and can be served through a 
door leading to a corridor and immediately to the out-of- 
doors. 

This activity room, when not scheduled in some manner as 
indicated above, can serve the purposes^ any regular gym- 
nasium if so planned in its equipment and fl6or mariungs. The 
floor may need some extra maintenance for the hard use it 
will rlHive, but the desirability of the activities that may be 
scheduled on it will justify the resultant wear. 

Multi- Purpose Game^Area 

The intended use of a multiple-purpose room will deter- 
mine its dimensions. It should be large enough.to accommo- 
date at least six table tennis tables. A ceiling height of 1 2 feet 
is adequate. The room should be equipped with a public 
address sy^m and record player for instructionid and 
recreational activities, including social and square dancing. 
This room should ^be accessiblfe from the lobby or from a 
buildin:g corridor. It should have small kitchen facilities and a 
floor tliat can take hard usage. The handicapped should be 
considered in the planning. 
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Racquetball/Handball Courts 

Suggestions for court construbtion are the same for both 
racquetball and handball. Figure 11 shows the measure- 
ments of regulation indoor racquetball courts. The recom- 
mended four- wall court is 40 feet long and 20 feet wide, with a 
front wall and ceiling height of 20 feet, and a back wall at least 
12 feet high. 

When more than a single battery of racquetball/handbalj 
courts is to be constructed, the batteries should be arranged 
so the back walls of each battery are separated by a corridor 
approximately 10 feet wide and 8 feet high. A corridor 
located immediately above and at least 12 feet high may 
serve an instructor or be used as a spectator gallery. Cor- 
ridors and galleries should be illuminated with indirect light. 



The back wall of a single court need not be higher than 12 
feet Shatterproof glass or plexiglass may be used to enclose 
the remainder of the back wall. Many courts are satisfactori- 
ly used with an open upper rear wall. 

Racquetball/handball courts may be constructed of hard 
plaster, fiber board or laminated wood panels, concrete, 
shatterproof glass, or a nonsplintering durable wood. While 
plaster is sometimes recommended, maintenance coats may 
be high. Glass courts provide maximum spectator participa- 
tion, but the initial cost may be prohibitive. OveraU, a repu- 
table panel system is probably the best alternative for 
selection of front wall, side walls, and ceilings. Floors should 
be hardwood, as in standard gymnasium construction. 

Entrance doois should open toward the corridor and have 
flush pulls and hinges. A small shatterproof window installed 
flush with the interior surface of the door should be located at 
approximately the eye level of an average aduh male. 

Such flxtui;^s as her.t pipes, ventilating ducts, lights, and 
other mechanical equ.pmenf5hould not project into the play- 
ing area. Vent^ting ducts and ligiiting fixtures are best in- 
stalled flush with the ceiling surface. 

A reconunended method of turning the li^^ts on and off in 
handball and squash courts is to install switches that are acti- 
vated by the opening or closing of the door to the court. Wfiien 
the door 'is opened, the lights will turn off automatically, 
leaving only the ni^t light to bum continuously. When the 
door is closed, lights in the court will turri on. Usually, a two 
to three minute delay occurs prior to the lights going off after 
the door has been opened. This prevents a disruptioaof light- 
ing during the brief time it tal^ es for players to exchange the 
court This system eliminates the possibility of the lights 
being left on v/hen the courts are not in use. 

However, the lights, when turned off, will come on instan- 
taneously when new players enter the court and close the 
door. With this system, warning lights can be located outside 
each court to indicate when a court is in use. A relatively new 
concept utilizes an annunciator (an electrically controlled 
signal board) to indicate to the building reservation/control 
center which courts are occupied at any one time. Lights on 
the signal board are activated by the **trip" switch on each 
door as it opens or closes. 



Figure 8 

Multistation conditioning machines offer diverse exercise activ- 
ities and permit several persons to work oijt at the same time. 




' Figure 11 
Dimensions of a Racquetball Court 
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Figure 9 ' 

At Sinclair Community Colltge in Dayton, the wrestling mat is locate in a practice room equipped mthpadded 
walls for sqfety. Right: Cyg^cial NCAA wrestling mat layout , 



Air-conditioning, or at least forcbd ventilation* is desir- 
able for this area. For additional suggestions regarding 
racquetball club/oourt construc^on, refer to Chapttr 7. 

t 

Squash Courti • , 

Squash is very popular in some localities and the number of 
courts should be determined by local interest A singles Wait 
is 18.5 feet wide by 32 feet long and 16 feet high. A doubles 
court is 25 feet wide by 45 feet long and 20 feet high. (See 
Fiffut 10). 

It is possible to install movable metal "telltales" across the 
front of handball/racquetball courts so they can be used for 
squash instruction purposes. The floors, walls, ceilings, light- 
ing, heating, and ventilation of squash courts are similar to 
those of four-M'all racquetball/handball courts. 

Fencing Area 

Fencing is often included in th« instructional, recreational, 
and inteiwUegiate programs for both men and women. The 
field of wmy is a piste, or more commonly referred to as a 



''strip" within the United States. 

Aroom 55' X 90' allows for four fencing strips 40 feet long 
and 6 fe«twide,^th 15 feet between strips. These strips nyty 
be used for informal competition and instruction. Intercd- 
legiale competition, however, requi;^^ ^U9^^ tength cf _ 
Hoor area, with a minimum feet b«twen the sto)ps;^SM^ 
Figure 12). , ' 

For instnicticmal puf))0ses, the s^p may be painted on a 
nonslip hardwood floor, be inset in linoleum, or a rubber 
runner of correct measurements may be laid on the floor and 
removed when not in use. For then^ectric foil and epee, a 
metallic piste must cover the entire length of the strip, includ- 
ing the extensions. • 

Electrical outlets and jacks should be placed at the rear of * 
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Figure 10 
Squash Court Dimensions 

ISOMETRIC 
DIMENSIONS SHOWN PRE- 
GEEDED BY "S" ARE FOR A 
SINGLES COURT; BY A "D" 
ARE FOR A DOUBLES COURT 
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W i^UARD 
LINE 



RETR Jkf 
ZON£ 




45 FEET 11 INCHES 



NOTE: The wi^h of the strip shal} be a minimum of 1.8 meters (5'-10") arxj a maxi- 
mum of 2 meters (6'-7"). The length of the retreat zone shall be a minimunr) 
of 1.5 meters (4'-U") and a maximum of 2 meters (6'-7"). For Foil and Epee, 
the rnetallic surface of the strip shall cover the entire retreat zone. 



Figure 12 



the tournament strips to provide power for the electrical 
equipment If permanently affixed wall scoreboards are pro- 
vided, portable score boxes are unnecessary. Brackets or 
eyebolts for mounting ""fencing targets should be either 
recessed flush ;^th the wall or placed above the seven foot ' 
IcveL 

The fencing area should,^ be a well*lighted room with a 
minimum ceiling height of 12 feet The installation of roll- 
away bleachers for spectators may necessitate raising the 
ceiling height and it may also require an increased capacity 
vipntilating system. 

An equipment room should be located adjacent to the 
fencing room and should be large enough to store the 
weapons and protective equipment used by classes. Sixty 
square feet is the minimal space required for storage and to 
accommodate a small cabinet -work counter for the repair of 
equipment Portable strips will require additional space. 

Indoor Tennis Facilities ^ 

• 

Tennis can be played indoors on any firm surface of 
"^sufficient size for a tennis court and where court markings 
and a net are provided. Sometimes tennis court markings are 
placed on the general use gymnasium floor and ^provisions are 
made for temporary placemefit of net posts, or the net is 
attached to rings inserted in the wall. Portable tennis courts 
might also be used in the gymnasium or field house. 

A few colleges have constructed a special ir door facility 
specifically for tennis. If this is done, the facility should 
include a minimum of four courts^ along with a tennis drill 
area. Such a facility would enable 16 students to play tennis, 
while other students use the tennis drill area. This approach 
would demand frequent rotation of students. 

If the courts are in a separate building, it SMuld be 
conveniently located to locker rooms. Consideration should 
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also b^ given to a covered passageway between the gym- 
nasium and the tennis building* 

Ventilation, lighting^ temperature control, and other pieiti- 
nont considerations arMicussed in Chyiter 7. 

Indoor Archery Range 

instructional and recreational groups need ah indoor 
archery area suitable for practice during inclement w«|Uher. 

An area 78 feet Icmg is ade<)uate for official ruges of 10, 
15, and 20 yards for indoor aircheiy. The 78 feefincludes 3 
feet for the target, 60 feet for the range, and a 1 5 foot width is 
required for 24 students. This area will accommodate six 48- 
inch tAgets set 10 feet Apart on centers, ortwelve 5-fbot lanes 
for indoor targets. Aminimum ceiling height of lOfeet should 
be provided between the shooting line and targets. 

The floor in the archery area will receive hard usage from 
street shoes and flying arrdws. A hardwood, tongue-an<i- 
groove floor, with the boards running the length of the 
shooting area, is preferred* A durable synthetic surface may 
be considered but a wooden floor sufTers less damage by 
arrows and helps* reduce arrow breakage. Hard rubber 
runners may be placed along the shooting lane if desired 

The location of structural features in the arohery room 
should be given careful attention. Obstructicms ahead of the 
shooting line, such as supporting pillars and overhead lights 
in a low ceiling, should be recessed or otherwise protected 
from flying arrows. The area behind the target shoukl be 
covereo with a backdrop to protect tlie wall anU prevent 
arrow breakage. A large heavy run, or a conunercially 
available nylon net which arrows cannot penetrate, may be 
used. All doors and windows in the area should be located 
behind the shooting line. The same is true for tackboards and 
chalkboards. , 

Targets may be affixed to the backstq) or placed on easels 
in front of it. A variety of targets are available including 
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itrtw, doubled ezMtokv, aiKl styrofoam with 0^ , 
tioQ centm. The t«r|0t fhould bo oooitructod and plac^ 
tt to allow an anew to pMMtrate at least 20 iiMhet without 

etriUiig any ■9betractioo;that would dama^ 
In a muWpuipoee roofa. taxiet holdqn should bit mounted 

on wheeli or aet in floor platei. The plates should be flush 
with the floor when the tarfet holder is removed. The back- 
drop behind the targets should be pulled t6 the side or rolled 

overhead when not in use. / 

Storaie space for targets and other equipment should be 
adjacent to the range. The size and location of storage areas 
will be determined by the type of targeto used. Racks for 
hanging bows, and shelves for storing arrows should be 
inchided in a storage are# i>ehind the shooting line. Thb 
k)catioa enables a student to replace or exchange ecivipment 
while other students continue tq shoot 

The feasibility of installing autcMnated lanes should be 
seriously considered. Several types of conunercial lanes (ire 
available. Automated lanes have lane dividers at the shooting, 
line and an automatic warning system to halt shooting in the 
event a person steps in firbnt of the shooting linV. Electric 
tiuiet retums^ingth^ tirg 

can be ^moved, and the targets can be adjusted for different 
shooting distances without ihering the shooting line. 

Additional i^ormaticm concerning outdoor archery facili- 
ties can be found in Chapttn 3 and 7. 

Indoor Rifle Range 

A rifle range can be used for class instruction, competitive 
shooting, and recreation for both men and ^ women. On 
campuses where a range within tl\e athletic uad physical 
education complex is deemed not feasible, the ROTC units 
might be contacted for possible collaboration in constructing 

a range. ». ' . 

A room 75' x 42' will accommodate eight firing pomts, or a 
class of 24 students. At least eight firing points arc recom- 
mended on the basis of one point for every three members of a 
class.' The National Rifle Association standard shooting 
distance for rifles is 50 feet, measured from the flring line to 
the target The buUetstop should be 6 to 10 feet beyond the 
target This space varies with the type of installation. 

A minimum of 1 5 feet is required behind tlie firing line for 
mats, scoring tables,* rifle racks, and walking space. The 
ceiling should be 8 feet high in front of the firing points. This 
ceiling height reduces the amount of wall space that must be 
covered behind the l^ckdrop, and facilitates the installation 



of ti. jet carriers. Each firing point should be at least s Vi feet 
wide. 

For spedfieations on oonstruction of indoor tuie ranges, 
write to the.Natioiial Rifl^ Association of America, 1600 
Rhode Island Avenue, N. W., Washington. D.C. 20036. 11m 
outdoor rifle range is discussed in Chapter 2. 

Indoor Oolf Practice Area " 

Provisions can be made to acconunodate golf instruction 
and practice hidoors.Jalls may be hit into a large durable 
nylon net or canvas ^aced several yards in frrat of the hitting 
^ositkMis. Driving cages may also be used. Hitting positions 
1(uiy be established by placement of practice mau availably 
from golf supply houses. 

' In addition, commercial golf systems ar^ now availaUe 
that will be a positive compliment to any instructional/ 
recreational program. 

m 

Dti^ Fadlltiet and Equipimnt 

The essential dance facilitiei and equipnftnt should be 
suppUed in suffidert quantity and quaUty to piovi^ 
^fftM arrivitiM in thg rft^uirnd and elective cimicuhun and in^ 
the extracurricular programs. Particular attention should be 
given to adequate provisions for the program 6i professional 
preparation (both the teaching program and the performance 
program) and to dance performance and observation. 

Provision should be made to include the following units if ^ 
the dance facility is to be comprehensive: 
^ Locker-dressing rooms 

• Shower area ^ 

• Toilets 

• Rest rooms (remote from toilets and showers) 

• Public lavatories 

• Therapy room 
Storage spaces 

• Construction rooms for costumes, props and sets, 
and music (composing and recording) 

• Custodial space 

• Office space 

^ Laundry and cleaning facilities 

• Box office 

f Parking area 
Total facilities should be determined according to the 
amount of emphasis placed on various aspects c( the dance 
curriculum. Considerations should include classes needed 
and areas for individual work and for extracurricular and 



Figure 13: IndoozRifle and Pistol Range 
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concert practice. Based on the dbsign of the dance curriculum, 
facilities should be considered in terms of teaching space, 
practice space and choreography, rehearsal space, per- 
formance space, research space, auxiliary space and equip- 
ment, and classroom space. At least two distinct areas should 
be providecLone area, for modem dance and ballet and one 
area for follcteid social dance. 

Modem Dance and Ballet Area 

A minimum of 100 square feet per person is recommended. 
An area of 3,000 square feet will accommodate 30 students. 
If an area is to serve as an informal theater and instructional 
area, it should be between 4,800 and 5,000 square feet to 
accommodate both the class and the needs of the theater 
section. 

A ceiling height of 24 fe^t is recommended for all dance 
\areas. Full height is essential for large danc6 areas (over^ 
2,400 square feet), and 16 feet is the minimum height for" 
small dmc^ areas. y 

Dance activities require air space betweeir floor and ' 
foundation as well as **floating" floors for resiliency. Floors 
should be of hardwood, such as maple of random lengths, and 
tongue-and- grooved. They should be laid with the grain goings 
in one direction. The floors should not be slippery'and they 
should be constructed for easy cleaning. 

The finish should provide a smooth surface upon which 
dancers can glide with bare feet or soft sandals. Tung oil is 
considered by most to be a satisfactory finish; an ahemative 
might be several coats of wood sealer. 

Walls should be smooth and easily maintained. Considerr 
ation should be given to having one unobstructed wall of 
neutral background for filming purposes. To support ballet* 
barres, stress factors of the walls should be considered. Thin 
walls are inadequate. 

Incandeftent light is preferable to fluorescent light. Lights 
that also serve as houselights during perfo]:mances should be 
controlled from wall switches a^well as from the light control 
board. 

« Consideration should be given io natural lighting. Large 
windows contribute to an aesthetically and psychologically 
desirable atmosphere. To avoid direct sunlight, the best 
location for windows is the north wall. Windows should be 
curtained so the studio can be darkened for film showing and 
studio performances. When total construction necessitates 
no windows, the aesthetics may be improved by the use of 
color on the walls. ^ * 

Storage space for sound equipment should be adjacent to 
the dance area and locked. Storage rooms should have double 
doors and a flush threshold for easy movement of such large 
equipment as a pianb. Built-in storage space for records, 
sound equipment, tapes, and musical instruments should be 
provide d An urea in the storage room where instructors can 
listen to records and tapes is highly desirable. This area 
should have adequate acoustics, ventilation, and electrical 
outlets. 

Heavy-duty wiring is essential for all dance facilities. 
Wiring should be capable of carrying a portable light board as 
well as phonographs, additional speakers, tape recorders, 
and projectors. Wall outlets should be convenient to all areas. 
Television conduits should be installed when the building is 
* constructed. 

Temperature should be maintained at 65 degrees. The air 
should be well circulated, and consideration should be given 
to the use of natural air. Mechanisms for heating and 
circulating air should be as nearly silent as possible to avoid 
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interfering with the quality of sound and its reception. 

Planning for a dance facility shoulo include consideration 
of accessories. Leaf-fold nurrors, which can be folded for 
protection or curtained during performances, may be. in- 
stalled along two adjoining walls' so that movement can be 
anal)^ed from two directions. Wall mirrors should be 
installed flush with the wall and raised 12 to 18 incheftfrom 
tiie floor, 

Ballet barres should besmooth in texture and be made of 
wood, stainless steel, or aluminum. The minimum length to 
accommodate one dancer is Ave feet. Barres from 42 to 48 
inches in height may be installed permanently; they should 
extend six to eight inches from the wall. If necessary, barres 
may be placed in front of mirrors. In such instances, it mky be 
nec^^ssary to use pipes for the barres. The bafre supports may 
be screwed into recessed floor sockets just in .fiont of the 
fhirror, thus facilitating the removal of the barre and supports 
when not needed. 

Custom-made percussion cabinets mounted on rollers are a 
fine accessory. They may have a carpeted top surface, slide- 
out drawers lined with felt for small instruments, and larger 
partitions to accommodate cymbals and drums. Heavy sound 
equipment should be built in or placed on stands of table 
height equipped with rollers for ease of transportation. 
Because moving affects the tuning of a piano, this instrument 
should be placed on an inside wall where it vidll not be 
subjected to extreme heat or cold, and it should be protected 
by a suitable cover and lock. If it is to be moved frequently, 
the piano should be placed on a heavy duty dolly. 

Chalkboards and bulletin boards are useful accessories. A 
glass-enclosed exhibit case for photographs, costumes, cos- 
tume plates, manuscripts, and other items may be installed 
near tha dance area. 

Folk and Social Dance Area 

An area of 5,400 square feet (54 by 100 feetjs suggested) 
will accommodate a class of approximately 60 students. 
Dance areas are generally rectangular with a length-width 
ratio of approximately 3 to 2 (e.g. 90 by 60 feet). Ceiling 
height should be in proportion to the size of the room but 
never lower than 12 feet. An outside entrance into a main 
corridor of the building will provide for traffic flow of the 
relatively l^ge groups using the area 

Floors as specified for ballet and modem dance are neces- 
sary. An epoxy finish will enable *he use of street shods 
without damage to the floor. Specifications for lighting, venti- 
lation, acoustics, sound equipment, storage space, wiring, 
and temperature cui trol should follow those for ballet and 
modem dance facilities. 

'Racks for coats and books should be installed either with- 
in the dance area or along the outside corridor wall. 

Bulletin boards, chalkboards, and display cases are highly 
desirable. 

For additional details concerning the construction of dance 
facilities (i.e. principles for planning, dance production areas, 
auxiliary areas, etc.), readers are encouraged to consult the 
,y booklet entitled Dance Facilities published by and available 
from American Alliance of Health, Physical Education and 
Recreation. 

Badminton ^ 

Badminton is an individual and dual sport utilizing a shut- 
tlecock and rnckets. The activity may be included iK pro- 
grams for class instruction and intramural and recreatibnal 
competitions. It is an excellent coeducational activity. 




Figure 14 

Commercially produced guif training devices aid players in 
fining their stroke technique 

The court dimensions arc 44 by 20 feet for doubles and44 
by 17 feet for singles. 

Posts should be set five feet, one inch high in the center of 
the sidelines. The net should be five feet high at the center. In 
indoor or outdoor settings, a multipurpose space may be used 
for courts. In such instances, the courts should be in batteries 
of two or more, with 1 .5-inch painted or taped lines super- 
imposed on other appropriate areas. All measurements are to 
the outside of lines. It is recommended that additional space 
<rf four or five feet for the sidelines and eight feet for the ends 
be iprovided.^See Figure 17.) 

Other Indoor Facilities 

Information concerning the planning of indoor facilities 
related primarily to recreation (i.e. bowling alleys, ice arenas, 
etc.) is available ni Chapter 7. 
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Figure 17 
Badminton court dimensions 

. College/University Facilities for Risearch 

Research facilities are becoming increasmgly kiqwrtant in 
colleges and universities. In the quest for new fdeas and in tl^e 
re-examination of old one«, research plays an important role. 

It is impoasible to list all the tools that any individual 
investigator will want to use in research. A laboratoiy (in t 
sense) takes on the personality of the one who is in charge of 
the reseiich teing conducted there. The design, faciliw is 
often dictated by. the type of equipment to be used in it 

Despite the wide diversity in research topis, there are some 
facilities and equipment commonly used in labcvatories for 
research in athletics, physical education, and recreation. Let 
us consider some general considerations and wtak specific 
types of research facilities now in use or projected for the 
future. 

General Considerations 

The hature of the educational institution and its otgectives 
and function will determine in large measure the type. 



Figure 16 

This University of Denver dance studio displays wall-length mirrors and 
practice bar 



Figure 15 

University of Sebkiska dance studio features flexible 
space arrangement and versatile lighting capacity. 
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number, lize, tdd relative importance of reiearch and teach- 
ini laboratories for athletics, physical education, and 
tioiL In junior coltogot, or in foiu^yMr inftitutioni in which 
only lervice counet are offered, sophistictted reiearch 
labomtories wiU leldom, if ever, be required However, 
lia)oretory experienoe may be desirable as apart ofa oourse, 
<^ ' and some testing equipment may be recjuired for use In the 
gymnasium or on the playing field Furthermoret there are 
liberal arts colleges and other researcboriented institutions 
whose undergraduate curriculums require that the student 
have research experience. In such institutions, it is not un- 
reasonable to provide limited research facilities and super* 
vision of selected research activities. 

In colleges and universities offering professional prepare* 
tion in physical education or recreation and especially in 
those with graduate curriculums in these arMSt there is a 
greater need for the development of rMfuiu^diand teaching 
laboratories. Such facilities are requiredTnot only to provide 
experience and training for students, but also to attract and 
retain capable research scholars. Therefore, it is not possible 
to decide on a ''per ^enf' basis what kinds of laboratories 
or even, in many instances, how many square feet (rf* labora- 
tory space should be provided. The character of the institu- 
tion and the interest and ability of its faculty must be taken 
into account 

Teachirfg and Research 

Yf^ars ago, small research laboratories served as teaching 
laboratories in the conduct of various undergraduate and 
graduate courses for professional preparation. It is still 
necessary and desirable to use research laboratories for pre- 
senting occasional demonstration experiments in the teach- * 
ing of classes. However, this cannot be a frequent practice in 
a productive research laboratory, f specially when the classes 
contain more than just \. few sti^dents. 

Separate teaching laboratories should be provided to 
handle laboratory sections of various courses. The same 
teaching laboratory cannot bemused for some of the labora- 
tory sessions in a variety of courses, including tests and 
measurements, physiology of exercise, and biomechanics. At 
least one such teaching laboratory should be available, 
equipped with stationary lab tablctii containing gas, water, 
and electricity. Hoods for tik Bunsen burner, cabinets for 
storing small pieces oC equipment, and a connecting supply 
room are also essential. Closed-circuit television receivers 
are desirable. The laboratory can be designed to accommo- 
date equipment used in conducting experiments with ani- 
mals and human beings. 

Frequently, tt]^ teaching laboratory can be equipped with 
durable, inexpensive, and easily serviced apparatus where 
students can carry on experiments individually or in small 
groups. While such equipment may not provide the degree of 
precision expected of sophisticated research apparatus it is 
generally accurate enouf^ to present desirable principles. A 
space of approximately 1,000 square feet, with a 12-foot 
ceiling, is generally large enough to accommodate a class of 
20 students. 

A small gymnasium of approximately 2,000 square feet or 
more, with a ceiling height of 22 feet, may function as another 
teaching laboratory for conducting other expcfriments. This 
facility is useful for instructional purposes and for the student 
to gain experience in administerirg tests and takit>g measure- 
ments. Such a facility should be free of obiStructions so that 
fitness or ^port tests may be safely administered. Walls 
should be flat, without ornamentation or equipment, lo 
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permit wsU>VQlley tists. Such items u chimUng bus. mate, 
and vol|ey-baU ftaadardi thottld be tvailable. 

Ai the fleldi of physical e^ieatioa and recreatioo advance 
in maturity ai disoipUnes, it is probable that laboratory 
experience will replace tome of the COUTH lectures, particu- 
larly St ^ gnduste level This will incresse the need for 
teaching labs u well as research labs. Oraduate^ itudents 
should have ooosiderable laboratory experience btfore they 
embark on collectini data for a doctoral dissertation. 

Individusl Lsbora^rie« 

Several forces are acting to accentuate the nrie of tlie 
research invettifator in ooUeges and universities. The avail- 
ability of ftindi, gAater specialization, increased resesrch 
encouragement fcca the administration, and competition fbr , 
university faculty have aU hsd a positive influence on the 
place of research. The recent interest within the neldi of 
physical educitioo end recreation in developing a body of 
knowledge and the devebpment and expansion of graduste 
programs in these Heldshave slso created a greater demand 
for research ficilities and trained investigstors. 

A sizesble proportion at wxm faculties are now doing 
research— sometixcei several faculty members sharing a 
common interest or ipecialty: Provisions must be made for 
this increased interest and emphasis. 

Joint appointments, in, which a faculty member holds an 
iqspointment in more than one {department, are increuing in 
number ip the flelds of physical education and recreation. 
Provisions should be made for some faculty members to do 
research in other departments, and conversely, membera of 
. other departments may be expected to use some of the physi- 
cal education and recrestion research facilities. 

A related development is the'organization in many large 
universities of centers or institutes for research that cut across 
departmental lines. There are a number of (uhrantages to such 
organizational setups, including the cn>ss-fertilization of 
disciplines and the sharing of elaborate facilities and expen- 
sive apparatus. In the planning of research facilities for 
physical educatioin and recreation, the existing as well as the 
proposed institutes on the campus should be investigat6i. 

Service Fr^ilities to be Shared 

Although there is a nexl fqr individnal research labora» 
tones, some facilities lend themselves to shared use. A work- 
shop, supervised by a capable machinist or other skilled 
worker is an essential ancillai> facility in institutions whe-? 
considerable research is being conducted. If the research pix>- 
ductivity of the physical education and recreation unit is suf- 
ficiently great, there is justification for housing and support- 
ing this type of ancillary facility in this unii. If, however, 
Research and laboratory tuaching is done on h smaller scale, 
the facility may be shared by other units in the college or 
university, or. such-services may be purchased as needed. 

If a workshop planned, 1 lOv and 220v electric current 
with good grou^ connections .should be mwift available. 
Oversized doors should be provided as well as a good venU^ 
•lation system so that sawdust and other pollutants will not 
become a hazard or annoyance. Cupboards with locks should 
be in ample supply to store hand tools to prevent their lacing 
stolen or misplaced. Since considerable noise may be 

, generated, the wo'-kshop should be isolated from other facili- 
ties where quiet work is being done. There should be a mini- 
mum of 80 footcandlcs of light on the xask being perfonned. 
The room should be at least 500 to 600 square feet in size, 

^ with a ceiling height of 12 feei, 

is 45 
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Another unit ^hft lendi itself to shared use it • dtta- 
proceuing center. This may be a imall room houiing a few 
deak calculatora available for uie by yuiovM faculty mem- 
bers, sraduate or undergraduate itydents, and nonacademic 

pArsonnel. 

. On the other haud« the facility may be expanded to include 
card punching and sorting equipmen^ ubulators, collators, 
and magnetic or punch-tape equipment There may also be 
computer consoles that coonec* by telephone or other line i to 
a large 6entraUzed computer on the cittnpiu or t\pn at other 
institutions. Computer consoles locattod in vario*J8 buijdings 
on the campus wiU be the most«comm' way of providing 
computer services at large universities, i \ch cards or Upes 
wiUrothavetobetranspoitedacroesthew npus with t/» use 

of this arrangement 

Xhe installation of electronic computer equipment re- 
quires the in.n^llation of large electcical conduitt, good 
ground connecdons, and oversized doora. A great deal of heat 
may be expected to be generated by the electronic equipment 
individually controlled air conditioning equipment js neces> 
sary for maintaining the temperature required. Space should 
be provided to petmit direct acccM to each piece of equii>- • 
ment for servicing. Since considerabl? noise is developed 
when dsU-processing equipment is in operation, acoustic 
treatment of ceiling and walls is essential. The division of the 
area into smaller rooms with soundproof -wall helps reduce 
the noise problem* 

Regional electronic library services are being planned for 
various locatior»s in the United Sutes. Provisions should be 
made for making use of this equipment. 

Facilities for Research 

The dark room, for obvious reasons, should not have an 
outside wall with a window. Therefore, good forced ventila- 
tion is essential. The room should be provided with running 
water, sinks, ample wall cupboards, and a generous supply of 
duplex electrical outlets (llOv). The recommended ro^ 
size is 225 square feet or more, with a 12-foot ceiling. 

A nunxber of researchers and teachers have need for 
graphic services for preparing materials for publication, for 
presentation at meetings, and for instruction. Camera cq iip- 
ment that cm produce a 2 x 2 inch slide and overhead trans- 
parenciss in a maticr of a minuxe or two at little cost shou'id,be 
provided. Duplicating equipment may also be housed in this 

facility. . , r „ 

If the needs of the department are sufficiently large, a full- 
time or part-time pcnon may be required to prepare graphic 
materials. A room used for this purpose should be well- 
lighted— a minimum of 80 tootcandles is recommended— 
and should have large wall cupboards for storing drafting and 
some camera equipment A room with a minimum of 400 
square feet and a lO-foo'. ceiling ineight Will provide sufficient 
space for the usual ref,uirements of this facility. 

Suggestions for Purchasing Equipment 

The manufacture and sale of research equipment has be- 
come a very compe'.itive business. As a resuh, there is fre- 
quently a wide rangn of the same kind of equipment available 
under dift'erent braiid names. Before purchasing large expen- 
sive utiits, it is wo.lli the time and effort to investigate care- 
fully the various n^akes. The annual meetings of professional 
societies generally include exhibits by manufacturers of 
research equipment appropriate to the particular area of 
investigation. Consultation with a colleague in the same field 
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who has used the equipment it a good idea before a purc^iase 
is made. 

In oontiderhig particular pieces of equipment, the follow- , 
ing detemdnationii should tie made: ( a) if students ai^ to use 
the equipment, or trained researchers; (b) initial and annual 
servicing cost; (c) if the equipment is electronically compat- 
ible with other equipment aow in use or contemplated (often 
it it Riora economical to purchase unite that match others 
from the same company so that the responsibility for servic- ^ 
' ing them resto with one company); (d) what power supply is 
needed; (e) ease with which the instrument may be cali- 
brated, and ii other equipment is needed for the caUbratk}n; 
(f) pcrtabiUty of the equipment; (g) what servipe the company 
is wilUng to provide and where the service centers are located; 
and (h) hoiie, vibration, and heat generated by the equip- 
ment Unbiased answera to these and other questions can 
sometimes best be found by having, discussions with other 
scientists who hfcve used such installations. 

Office Space 

Individual offices for the various faculty members and 
graduate students involved in research should be convenient 
to the various laboratories. The installation of oncor more 
rooms to be used for quiet work (e.g. calculating, reading and 
.writing) is helpful. 

Mobite Laboratory 

In planning research facilities, serious thought should be 
given to the develc^ment of a mobile laborato.ry. The trend to 
eliminate laboratory schools makes the consideration of a 
mobile laboratory more urgent o 

Trailers, campers, trucks, and other vehicles— ^ven rail- 
road cars— have been converted into mobile laboratories. 
Often the use of a field generator is necessary to provide 
current for operating mobile-laboratory equipment It is 
surprising how much equipment can be compactly installed 
in a mobile facility. 

1 Specific Laboratory Facilities 

The information about laboratories listed in this section 
^nprises only suggestions of how research facilities might 
.rganized. Obviously, the character and organization of 
the institution itself will be an important factor in tletermih- 
ing how facilities are to be organized and administered. 

Measurement and Evaluati9n , 

Much of the so-called practical or applied research will be 
conducted in the gymnasium, swimming pool, and other 
indoor and outdoor activity areas. This means that in order to 
utilize measurement and evaluation equipment effectively, 
the regular activity areas must be planned and constiuctedin 
such a manner as to facilitate the conduct of research. For 
example, many skill tests are administered with the use of 
some type of wall volley as a part of a battery to measure skill 
in a certain activity. Therefore, it is important to construct the 
walls of a gymnasium so that present tests as well as those 
developed iri the future may be utilized. 

Consideration should be given to the attachment of special 
equipment to walls and ceilings, such as jump boards^ropes, 
and strength-measuring devices. Grids could be painted on 
the walls of the gymnasium as well as on the wall of a diving 
well in the swimming pool in order to measure distance and 
height when analyzing movement. 
A great deal of the research equipment needs to be portable 
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so that it can moved to the action areas. This means that 
proH;r>lejptrical outlets and suitable acoustic treatment of 
these are^s must be planned in advance. 

These laboratories will contain the equipment that will be 
used at the elementary, juitior high, and senior high school 
levels. Physipal education teachefs at these levels should be 
encouraged to make use of some of this equipment on the job. 

Biomechanics (Kinesiology) 
There are many areas in the field of biomechanics in which 



research may be conducted The type of research may range 
from cinematography to huriian engine^g. If there is a 
f^ysiology of exercise laboratory available, experiments^ 
tion may tiike place in which the equipment fix>m this laborfh 
tory is used either pintly with the exercise physiologist or 
separately by the kinesiology researcher. 
■ In cinematograrhic research (especially time lapse and 
high speed), % room 30 by 30 feet, with a ceiling height of i»t 
least 24 feet, is a'necessity. High speed cameras whose frame 
rates vary from 64 to several tltousand fi ames per second aie 
* 



Figurv 18 

Space Needed for Selected Indoor Activities 



Activity 



Play Area 
in Feet 



Safety Space 
in Feet* 



Total Area 
in Feet 



Minimum CeUin,g 
Height 



Archery 


5x60 


ISe 


" 5x75 


12 


Badminton 


20x44 


6s, 8e 


32x60 


24 


Basketball 










Jr. High instructional 


42x74 


6s, 8e 




24 


Jn High interscholastic 


50x84 


6s, 8e 


• 


Sr. High interscholastic 


50x84 


6s, 8e 


62x100 




Sr. Hjgh instructional 


45x74 


6s, 8e 


57x90 




Neighbijorhood E. Sch. 


42x74 


6s, 8e 


54x90 




Community Junior H.S. 


50x84 


6s, 8e 


62x100 




Community Senior H.S. 


50x84 


6s, 8e 


62x100 




Competitive*- College & University 


50x94 


6s, 8c 


62x110 




Boccie 


18x62 


3s, 9e 


24x80 




Fencing, competitive 


6x46 


9s, 6e 


• 18x52 




instructional 

* 


4x30 


4s, 6e 


12x42 , 


12 


Handball 


20x40 
















20 


Racquetball 


20x40 
















20 


Rifle (one pt.) 


5x50 


6 to 20e 


5x70 min. 




Shuffleboard 


6x52 


6s,2e 


18x56 


12 










12 


Squash 


18.5x32 






16 










24 


Tennis 










Deck (doubles 


18x40 


4s, 5e 


26x50 




Hand 


16x40 


41/is, lOe 


25x60 




Lawn (singles) 


27x78 


12s, 21e 


51x120 




(doubles) 


36x78 


12s, 21e 


60x120 




Paddle (singles) 


16x44 


6s, 8e 


28x60 




' (doubles) 


, 20x44 


6s, Be 


32x60 




Table (playing area) 






9x31 












24 


Vollpybali 










Competitive and adult 


30x60 


6s, 6e 


42x72 




Junior High 


30x50 


6s, 6e 


42x62 




Wrestling (competitive) 


24x24 


5s, 5c 


36x36 





^Safety space at the side of an area is indicated by a number followed by ''e'' for end and *'s'' for side. 
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useful. Special film raaden and prcgectort should be pro- 
vided in ordm- that accurate measufemeots may be made. 
Mirrors may be used to reflect images. 

Equipment representative of the type used in the kind of 
labcMratory includes: 

• movement developing camera i 

• 3Smm SLR camera 

• high speed motion picture camera (motor-driven; 
SO-SOO frames per second) 

• stroboscopic equipment (including single and multi- 
fl^h units with strobolume and strobotac parts) 

■ • force measuring devices (including individual strain 
gfiuges and multi-dimensional force plates) 

• videot^)e rec(»tler with two channels and playback 
capacity 

• oscilloscope 

• electronic countera 

• amplifiers compatible with measuring and recording 
devices 

• metal storage cabinet^ (approximately 18 inches 
dMp by 36 inches wide) with locks 

Special simulated game areas may be constructed so that a 
true picture of a performer in action may be studied, ^minia- 
ture rimning track may be developed, as well as other similar 
replicas of playing areas. Nets ai ' other devices may need to 
be used to catch objects or to prev .ntthem from traversing the 
customary distance. 

Human Performance Laboratory 

An area of at least 40 by 40 feet, providing a minimum of 
1,600 squarejpt of space, should be provided for th^ exer- 
cise room for human beings. 

The most popular methods of standardizing exercise in 
human beings are a) by means of a motor-driven treadmill, 
bicycle, orother ergoir^eter; and b) step tests of various kinds. 
The exercise room should be large enough to accommodate 
all the needled equipment. There should be space for several 
technicians as well as for scientific instruments (e.g. a Tissot 
tank). 

Since some noise and vibration result when the treadmill is 
operating— and some treadmills are quite heavy— it is well to 
locate thisVoom on the ground floor, with provisions for 
reducing noise. The treadmill should be installed in a pit 
(and even on a pad to*heIp further reduce noise), if possible, 
with space in the pit for servicing. 

The room should be ak-conditioned, with control over 
tem^rature within a plus or minus IW degrees Fahrenheit 
and control over humidity of plus or minus 5 percent. Electric 
current (1 lOv and 220v) should be supplied through numer- 
ous outlets. A large thermopane observation window should 
also be installed. 

A room 20 by 25 feet with a ceiling height of 12 feet to 
allow for walking, running, or riding a bicycle up a grade on 
the treadmill, is generally sufficient. If the treadmill is not 
installed in a pit, the ceiling may have to be higher. It is usu- 
ally desirable to have connecting cables, including voice 
communication, to a space {.djoining the exercise room so 
desirable data can be recorded outside the room. An alter- 
nate method of constructing a platform surrounding the 
treadmill may be more practical. The kinds of equipment 
found in the exercise roOm, in addition to exercising appara- 
tus, mjght include the following: 

* multichannel recorder 

* tape recorder (multichannel) 

* gas meters 
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• dm 

• rectal probe 

• spirometer 

• telemetering apparatus 

• electrqoic gas iuulyzers 

• Dotiglu or meteorological baga 

• barttneier 

• thermocouples 

• tissot t«ok(s) 

Amlytkal Hooms. The number of analytical rooms will 
depend upon the extent of tly research being conducted and 

ihb number of investigators involved These rooms should 
each be a minimum of 20 by 20 feet, with a ceiling|height of 
10 feet They should be air-conditioned and<^tain the 
benches, cabinets, sinks, fame hoods, and air, and 
electricld-current supplies usually found in laboratories of 
this type. The typical kinds of equipment used in these rooms 
^U6t chemical gas analyzer, pH meter, analytical balance, 
f4dll, spectrophotometer, refrigerator or freezer, titraior, oso- 
meter^ microscope, autoclave, glassware, Bunsen burner , 
and desk calculator. v. 

Additional Facilities. In many depSutments, additional 
migor facilities may be required. Because research in exer- 
cise physiology is closely related to. research in environ- 
mental physiology and nutrition, the foltowing facilities may 

be needed: ' , „ j 

• Barom«tric chamber (with space for controlled 

exercise) 

• • Hot room (with space for controlled exercise) 

• Cold room (with space for controlled exercise) 

• Diet kitchen 

• Flow-through water tank for studying energy meta- 
bolism during swinuning and rowing 

• Isotope storage, handlmg, and counting equipment 
In addition, ammal exercise and housing rooms may be 

considered. 

Motor Learning and Psychology of- Sports 

Miich of the research equipment found in psychology, 
physiology of exercise, and kinesiology (biomechanics) 
laboratories can be used in research in motor learning and 
psychology of sports. However, it is necessary to have a 
separate room or facility, at least 30 by 3p feet, with a 1 2-foot 
ceiling. 

The arrangement of the equipment in the room will depend 
on the research underway at the moment In any event the 
electrical devices used should not be constantly moved or 
they will become unusable. 

Some equipment that might be included in a laboratory for 
research in motor learning and psychology of sports includes: 

Multichannel recorders, standard electric clocks, interval 
timer, steadiness units, muscle stimulator, electronic count- 
ers, variable power supply, electronic kits, audio amplifiers, 
microphone, audio oscillator, oscilloscope, telemetry trans- 
mitter, telemetry receiver, voltage stabilizer, battery charger, 
seashore test, magnetic tape recorder and storage cabinets 
(metal, with locks). 

Research and Testing Laboratories 

Safety Education 

Many institutions have special facilities fdr research in 
safety education. Some recommended facilities and equip- 
ment it'jms are as follows: 

• Simulator laboratory (600 square feet) 
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Aetna Drivotrainer 
^ AAA auto trainer 
Driver trainer . ^ ^ 

• Psychophysical testing laboratory (720 square feet) for 
testing— visual acuity, distance judgement, field of vision, 
color vision, night vision, glare vision, glare recovery, 
reaction time, steadiness. ^ 

• Safety Education Labpratory (500 square feet) Equip- 
ment for testing— protectivp devices for industrial accklent 
prevention, protective devices for use in physical education. 



athletics, and recreation, 
range (at least 350 by 450 



History and Sociology of 
Little in the way of spec 



Multiple-car off-street driving 
feet) 



Sports 

jal facilities is recommended for 
research in the history and $ociQlogy of sports. In addition to 
office space, research wprkers in this area might require 
rooms for the storage and use of manuscripts, rare books, 
tapes and videotape collections. Reproducing equipment and 
microcard or microfilm readers might also be needed. 

Recreation 

The research facilities of other disciplines, such as those of 
psychology and sociology, should be made available for use 
by recreation department personnel. However, it is recom- 
mended that a special camp site, where experimentationj^ith 
human subjects may be conducted, be developed b^Jj^e^ 



college or uniyeraity. Studies of plant life and soil conditions 
may also be made at such camp facilities, i^^. 

Computer facilities could be utilized by the gradijate 
students and faculty of the recreation department Thera- 
peutic recreation researchers may fmd it possible to utilize 
facilities of medical schools as well as those of state and local 
hospitals. The establishment of model community centers 
and playgrounds on the campus should provide ideal settings 
for research being conducted on leadership and program 
problems. 

Summary 

.Careful planning of facility space to support research is 
essential and will often pay dividends in terms of increased 
faculty research production. Individuals planning for these 
areas are encouraged to visit >Vorking laboratories to examine 
space relationships, functional programming, types of equi^ 
^ment, and the overall strengths and we^esses of each lay- 
out. Input froni the faculty members to be involved in 
''operating" the laboratories needs to be solicited. 

Indoor Community Areas 

Information concerning the planning of general recrea- 
tional buildings such as a community center and specialized 
.recreational buildings (i.e. art center, preschool center, 
senior citizen center, teen center, etc.) available in Chapter 7. 
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Check List for Facility Planners Relating 
to General Indoor Facility Features 

As an aid to those re^sponsible for planning facilities for 
athletics, physical education, and recreation, a check list has 
been prepared. The application of this check list may prevent 
unfortunate and costly errors. 

General 

1 A clear-cut statement has been prepared on the 
nature and scope of the ^ogram, and the special 
requirements /or space, equipment, fixtures, and 
facilities have been dictated by the activities to be 
conducted. 

2. The facility has been planned to meet the total 
requirements of the program as well as the special 

needs of those who are to be served. 

3. The plans aiid specifications have been checked 
by all governmental agencies (city, county, and 

state) >vhose approval is reiquircd by law. 

4. Plans for areas and facilities conform to state 
and local regulations and to accepted standarids and 
practices. 

5. The areas and facilities planned make possible 
the programs that serve the interests and needs of all 

the people. 

6. Every available source of property or fxinlds 
has been explored, evalilated, and utilized whenever 
appropriate. 

7. All interested persons and organizations con- 
cerned with the facility have had an opportunity to 
share in its planning (professional educators, users, 
consultants, administrators, engineers, architects, 
program specialists, building managers, and builder 

— a team approach. 



8. The facility will fulfill the maximum demands 
of the program. The program has not been curtailed 
to fit the facility. 

9. The facility has been functionally planned Jto 
mqet the present arid anticipated needs of specific 
programs, situations, and publics. 

10. Future additions are included in present 
plans to permit economy of construction. 

IL Lecture classrooms are isolated firom dis^ 
tracting noises. 

12. Storage areas for indoor and outdoor equip- 
ment are of adequate size. They are located adjacent 
to the gymnasium^. 

13. Shelves m storage rooms are slanted toward 
the wall. 

14. All passageways are free of obstructions; 
fixtures are recessed. 

15. Facilities for health services and the first- 
aid and emergency-isolation rooms are suitably 
interrelated* 

16. Buildings, specific areas, and facilities are 
clearly identified. 

1 7 . Lx)cker rooms are arranged for ease of super- 
vision. 

18. Offices, teaching stations, and service facili- 
ties are properly interrelated. 

19. Special needs of the physically handicapped 
are met, including a ramp into the building at a m^or 
entrance. 

20. All **dead space'' is used. 

21. The building is compatible in design and 
comparable in quality and accommodation to other 
campus structures. 

22. Storage rooms a^e accessible to the play area. . 
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21 WarlDOQfiu,Miil^na^m^ 
•dmlniitrativt dffloitlfif inttrrelated ^ 

24. Showtr mdnubii AwUltiM are provided 
for proAMtkMial ftaff iMmbert i&d §m qoovrairatly 
locitid. . 
' 25. Tbought and tttention hive baan given to 
mi|ldng facUidaa and aqiUpmant u durable and 
vandilmoof aa poaiible. ^ 

26/ Low-coat maintananca featurat have been 
ooniidai^ ^ 

27. Thia facility is a part of a well-integrated 
mi^'ttar planr - 
I IJv All areaa. courts, facilitiea, equipment, cli* 
sate control, security, etc., conform rigidly to de* 
tailed standarda and speciflcationS| _ 

29. Shelves are recessed andminoraarefupplied 
in appruTiriate placea in rest rooms and ditssing 
rooms. — 

30. Dressing space between locker rows is ad- 
justed to the size and age of students. _ 

31. Drinking fountains are conveniently placed 
in locker room areas or immediately i^cefit there^ 

32* Special ^ttention^4S -given to provision for_^ 
locldng service windows and counters, supply bins, 
carts, shelves, and racks. , ^ 

33. Provision is made for repair, maintenance, 
replacement, and off season storage ot equipment 
'and uniforms. _ 

34. A well-defined program for laundering and^ 
cleaning towels, uniforms, and equipment is in- 
cluded in the plan. 

35. Nolficorrosive metal is used in dressing, dry- 
ing, and shower veto except for enameled lockers^ 

36. Antipanic hardware is used where lequired 
by fire regulations. 

37. Properly placed hose bibbs and drains are 
sufficient in size and quantity to permit flushing the 
«^ntire area with a water hose. 

38. A water resistant, covered base is used under 
the locker base and floor mat and where floor and 
wall jOin. 

39. Chalkboards and/or tackboards with map 
tracks are located in appropriate places in dressing 
rooms, hallways, and classrooms. 

40. Book shelves are provided in toilet areas. _ 

41. Space and equipment are planned in accord- 
ance with the types and number of enrollees. 

42. Basement rooms, undesirable for dressing, 
diying, and showering, are not planned for those 



purix)se5* 

43. Spectator seating (permanent) in areas that 
are basically instructional is kept at a minimum. R6ll 
away bleachers are used primarily. Balcony seating 
is considered as a possibility. 

44. Well-lighted and effectively displayed trophy 
cases enhance the interest and .eauty of the lobby ^ 

45 . The space under the stairs is used for storage^ 

46. Department heads' offices are located near 
the central administrative office which includes a 
well-planned ccinference room. 

47. Workrooms are located near the central 
office and serve as a repository for departmental 
materials and records. 



48. Coaflneiice area includes a ck)ak room, lavfc 
tory, and tottet 

49. In addition to regular aecretarial offices 
established in the central and department chaitr 
men's offices, a special room to house a Secretarial 
pool for staff membarp ia provided. 

50. Staff dratting fidlitiea are provided. These 
facilities niay alao serve game officials. , 

SL The community and/or neighborhood has a 
''round table'* for planning, 

32. All t^orie (persona and agencies) who shdUd 
be a party to planning and development are Ihvited 
and actively engaged in tfie planning process. 

S3. Space and area rtflatloashipi are important 
They have been carefolly ooosklered. 

34. Both .lont-range and immediate plans have 
been made. ' , ^ 

SSv The body comfort ofthechiki, a m^j6rfa^ 
in securing maxiibum leaning, has been considered 
in the ptans.|| 

» 36. Plana for quiet areas have been made. 



37. In the planning, consideration has been giv«n 
to the need for adequate recreational areas and 
Jacilities, bodi near and distant firb m the homes of 
people. 

38. Plans recognize the primary Amotion of 
recreatipn as being enrichment of learning through 
creative self-expression, self-enhancement, andj^e 
achievement of self-potential. 

59. Every effort has been exeroised to eliminate 
ha7ards. 

60. The installation of low-hanging door closers, 
iight fixtures, signs, and other objects in traffice 
areas hjis been avoided. 

6 1 . Warning sigr Jsr-both visible and audible- 
are included in ''*jt plims. 

62. Ramps have a slope equal to or greater than a 
one-foot rise in 12-feet. 

63. Minimum landings fof ramps are 3 by 5 feet, 
they extend at least one foot beyond the swinging arc 
of a door, have at least a six-foot clearance at the 
.bottom, and have level platforms at 30-foot inter- 
vals on every turn. 

64. Adequate locker and dressing spaces are 
provided. 

65. The design of dressing, drying, and shower 
areas reduces foot traffic to, a minimum and estab- 
lishes clean, dry aisles for bare feet 

66. Teaching stations are properly related to 
service facilities. 




67. Toilet facilities are adequate in number. 
They are located to serve all groups for which pro- 
visions are made. 

68. Mail services, outgoing and incoming, arc 
included in the plans. 

69. Hallways, ramps, doorways, and elevators 
are designed to permit equipment to be moved easily 
and quickly. 

70. A keying design suited to administrative and 
instructional needs is planned. 

7 1 . Toilets used by large groups have circulating 
(in and out) entranc(^s and exits. 

Climate Control 
I . Provision is made throughout the building for 



IC 



Indoor Facilities 



climate ooo^ ol-*Keating, vr^tUating, and refriger- 
ated oooUni — 

2. Speciai ventilation ii provided for locker^ 
dressing, sbwer, drying and toilet rooms* 

3. }$atin 7 plans permit both area and individual 
room contrc '. ^ - 

4. Reseai h areas where small amipals are kept 
and where (Chemicals are used have been provided 
with special ventilating equipment 

5. The heating and ventilating of the wrestling 
gynmasiunri have been given special at^htion. 



El^trical 

L Shielded, v§poT-proo( Ughis/are used In 
nraisture prevalent areas. . 
^ 2. Lights in strategic areas are key-controlled. ^ 

3. Lighting intensity conforms to approved 
standards. 

4. An adequate number pf electjrical outlets are 
strategically placed 

5. Gymnasium and auditorium lights are both 
trolled by dinuner units. 

6. . Locker room lights are mounted above the 
space between lockers. 

7. Natural light is controlled properly for pur- 
poses of visual aids and avoidance of glare. 

8. Electrical outlet plates are installed three feet 
above the floor unless special use dictates otlp 
locations. ^ ^ 

9. Controls for light switches and projection 
equipment art suitably located and interrelated. _ 

10. All lights are shielded. Special protection is 
provided in gymnasiimis, court areas^ and shower 
rooms. ^ 

1 1 . Lights are placed to shine between rows of 
lockers. 



Walls 

1. Movable and folding partitions arc power- 
operated and controlled by keyed switches. 

2. Wall plates are located where needed and are 
firmly attached. 

3. Hooks and rings for nets are placed (and re- 
cessed in walls) according to court locations and net 
heights. 

4. Materials that clcari^easily and are impervious 



to moistUN are used where flMiattiit ia praval^t ^ 

5. ShofiMferheadsafeplaoedatdiflSireiitheighta— ^ 
fbur feet (elementaiy) to seven IMt (univenity) for 
each school level 

6. Protective mi^^ting is placed permanently on 
the walls in the wreatling atibeendaof-baaket- 
ball oourta, and in other areas where such pro- 
tection is needed ^ 

7. An eclequato number ofdrinking fountains are 
provided' They are prqperiy irfaoed (recessed in 
wall), ' 

8. One wall (at least) ofthe dance studio has ftdl 
length mirrori, ^ 

9. All comers in locker rooms are rmnded . 

Ceilings 

1. Overhead supported apparatus is secured to 
beams ei^eered to withstaiid stress, 

2. The ceiling height is adequate for the activities 
to be housed. 

3/ Acoustical materials impervious to moisture 
afe used in nK>isture prevalent areas. 

4. Skylights in gynrnasiittn^, b^ing impractical, 
are seldom used because of problems in waterproof- 
ing rooft and the contrbllTng of sun rays. ^ ^ . 

5. All ceilings except those in ston^ ai^eas are 
acoustically treated with sound-absorbent materials^ 



Floors , ^ _ 

1 . Floor plates are placed where needed and a:c 
flush-mounted. > 

2. Floor design and materials conform to recom- 
mended standands and specifications. " . 

3. Lines and markings are painted on floors 
befoqp sealing is completed (when synthetic tape is 
not used). ' ' 

4. A coved^base (around lockers and where wall 
and floor meet) of the same water resistant material 
used on floors is found in' all dressi^ and shower 
rooms. 

5. At>rasive, nonskid, slip-resistant flooring that 
is impervious to moisture is provided on all areas 
where water is used— laundry^ swimming pools^ 
shower, dressing, and drying rooms. . . 

6. ^ Floor drains are property located, and the 
pe of the floor is adequate for rapid drainage. . 
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/OUTDOOR FACILITY NEEDS are detennihed by 
Udesired programming. While this chapter includes 
' materi^s pertaining primarily to outdoor facilities serving 
athletic and physical education activities, Chapter 7 is- 
devoted to a discussion of recreatipnal related facilities. 

in recent yeaifs, numerous events have occurred supporting 
the need for additional outdoor facilities. These include: an 
increased interest in physical activity, demand for a greater 
variety of .activities in physical education and athletic pro- 
grams and increased support for women's interscholastic and 
intercollegiate programs influenced by Title IX legislation. 
T>e8e dftvelopmcnts^and others, have combined to create an 
acute shortag<^ of outdoor facilitie's for most educational 
institutioiyrand recreational organizations across the United 
States, j . 

Ideallyji one would have an opportunity to develop a master 
plan for outdoor physical education and athletic facilities for 
a new school or a new recreation site. This would enable the 
plannei;Jto think in terms of locating a variety of specific 
facilities for most effective^^uSe. The location of outdoor 
facilities in relation to each other, to indoor are-s and 
associated buildings, and to the people who will use them, is 
important in evaluating both the short term and long term 
usefulnesis. However, in many instances, facilitv planners 
must develop plans in relation to previously coi^tructed 
facilities. In this situation, planning opportunities are re- 
stricted; although the possibility usually exists for archi- 
tectual creativity. ^ 

This chapter has been written and illustrated to aid 
planners in their efforts to create the most functional out- of- 
doors facilities possible. General features common to all out- 
door facilities as well as features specific to certain activities- 
are covered. 

General Considerations in Site Selection 

Facilities or areas should be planned to accortimodate the 
activity. The activity is determined by the program purposes 



and upon the interests, needs, and capacities of the partici- 
pants. Ther following criteria are important in determining 
specific activities and the areas necessary for their success- 
fill conduct ( 1 ) adaptabiUty (capable of being usedappropri- 
atoly in given situations); (2) seasonableness (relevance to 
weather and seasons in a gc^ographic area); and (3) progres- 
sion (a part of the total program and leading sequentiilly to 
other skills and activities). 

The following factors thlen must be cibnsidered: (1) the 
number of learners or participants for any single space and for 
the total area in a given time 8pan;2(2) the number of 
specUtors for any single space and for pit total area; (3) the 
special relationships of.each area; (4) the movement patterns 
of participants, leameri, and spectat^; (5) thcinterrelation- 
ships of curricular and extra-curricular activities and of com- 
bined curricular and extra-curricular activities; (6) the pri- 
ority ranking of each space; (7) the equipment necessary for 
each space; (8) the environrt|enUl conditions for each space; 
(9) the projected future expansion of the facility; and ( 10) the 
predicted changes' in programs and activities. 

Ai-eas developed for physical educr\tion, athletics and re- 
creation often we the largest on any campus. Space is 
'*>essential to permit creative design ideas. Whenever possible, 
care should be taken to avoid locating a facility ott a site that 
restricts design options and, as a consequence, interferes with 
achieving the ideal program objective. Because of the size 
and nature of thfcse areas, attention should be given to 
aesthetic qualities and compatability with surrounding struc- 
tures and areas. 

Specific Considerations in Site Selection 

Most outdoor physical education activities require a level 
play area. Sites that have irregular surfaces, extensive brush 
and tree growt' s, and numerous large rocks and other 
obstructions are difficult and expensive to prepare for ath- 
letic fields. Some of these charucteristics can be useful in the 
development of certain kinds of facilities. As an example, 
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they are essential (qr outdoor education activities and/or 
quiet areas, Trees also act as wind breaks, provide ahade, and 
. aid in noise absorption. 

Sound planning also takes into account the shape as well as 
size of site to be developed. Care should be exercised with 
regard to orientation of the facility or area with the sun. Most 
outdoor sports areas should have their longitudinal axis afh 
proximately north and south. Grading and filling are ex- 
tremely expensive, but fill froiri campus building construction 
can frequently be used to raise sports field to a more appro- 
priate level. 

Good drainage is importt^nt. Physical activity areas that 
are temporarily flooded after rains obviously will not afford 
maximum use, nor will sites that drain slowly. Sandy soils 
offer excellent drainage; a cliy base will require the instal- 
lation of engineered draining. Rich topsoil will enhance 
planting and and landscaping. Areas with extensive sub- 
surface rock formations are expensive to grade, and inhibit 
the growth of other vegetation necessary for the absorption of 
water. 

Listed below are a number of otherimportant factors which 
' merit bareful consideration in selecting a site: 

Accessibility. The site selected for the development of 
physical, education and athletic fields should be easily 
accessiblf^. 

Isolation. Outdoor physical education and athletic facili- 
ties shoufd be isolated from persistent and unnecessary dis- 
tractions. Conversely, these facilities should be located so 
their use does not beeome a distraction for nearby class- 
rooms and living units. 

Integration. Outdoor facilities should be located strategi- 
cally in relation to one another and to other accommodating 
facilities. 

Adaptability. A site for outdoof^cilities should combine 
qualities of permanence with those of flexibility. These 
facilities should be located and designed in such a way as to 
' permit ease and economy in bringing l^bout the alterations 
and changes that future requirements may demand 
Expansitfility. Plans fer long-term efficient use 
areas should anticipate tj/e possibility of changes in the pro- 
gram through the years. In planning for these eventualities, it 
is necessary to locate field and court areas on site which are 
somewhat larger than minimum requirements demand. It is 
also important Hhat goal net posts, backstofis, and other 
fixtures be planned in such a way as to permit rearrangement 
when pecessary. In addition, atientionjshould be given to the 
multipurpose use of facilities. 



Safety Facton in Site ' 

The first aspect of safety ia selecting tites for physical 
education is to hav^ fidequtte acreage in ofder to provide for 
\fety in locating areas olj activity, A planner should never 
uiCrease the risic of poten ial injury to students by using sil 
available space for activity «reas and sacrificing area for 
safety. Before thinldng quantity, think safety. 
Traffic safety around activity areas is the most important 
factor to be considered in selecting sites, QutJoor play areas 
should be located so therfeis no interference with the trldlic of 
I)edestrtans, buses, automobiles, service vehicles and bi- 
cycles. Driveways should be planned to give direct access to 
parking areas, and should normally not bisect or parallel play 
areas. If the condition demands that areas be bisected or 
paralleled, fencing should be installed to separate the play 
areas from the traffic pathway. This will prevent looae balls 
fi-om entering the pathway and prevent students from wan- 
dering into the traffiC. Adequate driveways within the school 
area also provide easy access to areas for emergency 
vehicles.^ 

Walkways should provide direct access between areas and 
facilities. However, care should be taken to prevent inter- 
fere]|pe with activities orthe creation of a safety hazard* This 
restriction will protect both pedestrians and participants from 
injury. 

Differentplayw^eas used by different age groups should be 
isolated. Shrubbery hedges, trees, fences, c mcrete walls, or 
even buildings have proven to be effective barriers. It is 
important thai these areas be separated because different age 
groups play different games at different levels of intensity. 
With a high school soccer field located next to an elementary 
playground, an errantly kicked ball chased by a student into 
the playground area full of elementary children could result in 
serious injury. This possibility could be easily prevented if 
the field and playground has some type of divider to isolate 
-rations the areas. (Figure 1). . 

' A. ^ to thr obvious danger, any and all types of play areas 
of fieW--*'*''**^^^^^^ ^ placed alongside railroads or open water. 

\> However, a high chain link fence can be installed to separate 
' the play area if such Tocation cannot be avoided. 

Present and future environment conditions should be taken 
into consideration when selecting sites for areas of activity. 
Locating outdoor activity areas adjacent to an industrial site 
is not desirable. Being close to such an environment causes 
unnecessary distractions during class periods. Another 
hazafd of industry close to activity areas is the factor of pre- 
vailing winds blowing pollutants over the fields* In southern 



Figure 1 



The plan of the Ulioa Elementary School in San 
Francisco, Calif, indicates a possible solution 
when the land available for play areas is very 
limited Traffic hazards have been reduced by 
placing the building along tm of the surrounding 
streets and providing walls, fences, and shrubbery 
along the other streets to separate traffic from 
children. Safety is provided inside the play areas 
by placing a serpentine wall between primary a id 
mtermediate children. The building is used as 
another barrier for kindergarten play. 
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Figure 2 
Locatk I of Playing FUlds 

77ie architects have utilized a higlt)>ercentage of 
the total land area at the White Plains (N. Y.) High 
School The gymnasium location provides for 
spectator parking, direct access to playflelds, and 
noise control between the high and low noise levels 
qfthe plant Walkwayd to the different playflelds 
permit students to move from field to field, or field 
to gym, without interrupting other activities. The 
number and variety of play areas give the physical 
education program batance, flexibility and com- 
pleteftess, and also provide better facilities for 
community activity 



California students sometime cannot safely participate out- 
side due to smog generated by industry. 

Activity areas should never be placed near utility wires or 
poles of any kind. There should not be excessive trenching for 
water drainage without protective barriers. Sewage areas 
should be placed well away from activity areas and gas lines 
should not run under areas of play. Utilities of any kind are 
potentially dangerous around activity areas and never should 
be close to or encroach upon a play area. 

All play fields (not varsity fields) should be located well 
away from driveways, roads or parking lots. School play 
areas should be close to the school, directly accessible from 
both the boys' and giris' locker rooms. Areas involving 
varsity sports can be placed on the outer edges of the school 
property and along driveways and parking lots providing 
' there is adequate fencing surrounding the areas. Being placed 



along the driveway or next to the parking lot provides easy 
accessability for proper entrance and exit of spectator 
vehicles. If an athletic event takes place during school houns, 
the event will not disrupt other classes. (Figures 2'and 3) 
Another important consideration is security. It would be 
advanta^ous to place facilities and storage areas in places 
that are well lighted and easily observed. This can be 
'effective in deterring possible vandalism and theft. ^ 

Field Space 

It is obvio^islv important to designate the kinds of activities 
to be included in a program and the functional features 
needed to serve those activities. It is equally important to ♦ 
consider all available factors which indicate the number of 
facility or area units needed for each activity. Sufticient 



Figure 3 
Loo ^ion of Playing Fields 

In the site plan of the North Shore Junior High 
School. Glen Head, N. Y. skillful use has been 
made of an irregular-shaped site. Roadways and 
parking areas are located away from the class- 
rooms. Several hard-surface play areas are sit 
uaud near the gymnasium to give flexibility in 
scheduling activities and more outdoor play time. 
The size of the site is adequate for future expansion 
^ of activities. 
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quantity is met when peak load participation is achieved 
under actual conditions of use. 

In planning facilities, local initiative and ingenuity should 
be encouraged Xhc athletic, physical education, and recrea- 
tion programs of a community should be developed to accom- 
modate the needs aiTd stimulate the interests of the specific 
people who are to be served by those programs. 

Factors that influence participation arid are directly re- 
lated to any realistic estimates of future peak load particioa- 
tion are: (1 ) the maximum number o'* individuals for whom 
facilities are being provided, (2) thfe physical education curri- 
cular requirements, if any, including the nmber of years re- 
quired, the number of iemester/quarter hours required, the 
number of periods reqi ired each week, length of each period, 
maximum and desired size of each class, activities to be in- 
eluded, and plans for coed activity, (3) the emphasis on 
voluntary programs such as extr*curriculars and elective 
offerings as well as recreational activities, (4) the nature of 
additional long-term institutional policies which influence 
the degree of success to be logically anticipated in the various 
aspects of the physical education program, and (5) the avail- 
ability of acceptable facilities belonging to other organiza- 
tipns and prospects for the joint use of such facilities. 

In estimating facility needs, it is more desirable to err on 
the side of too much-too soon than too little-too late. 

Elementary and Secondary School Outdoor 
Facilities (Special Considerations) 

Neighborhood^ark- School (Elementary) 

The neighborhood park-school js the primary area in 
planning for education and recreation. It is a combination of a 
neighborhood elemgptary school and playground. It is planned 
in such a manner that all areas and facilities are used to meet 
the educational and recreational interests and needs of the 
people living in a neighborhood. It is essential that areas and 
facilities be cooperatively planned for the dual purpose of 
instruction and recreation and that the school and community 
recreational programs be coordinated for maximum use by 
the entire\neighborhood. 

The neighborhood park-school should service an area with 
a maximum zone of one-half mile and a population of ap- 
proximately 4,000 to 8,000 people. Any deviation in the pop- 
ulation density (larger or smaller communities) may mean a 
change in needs or interests and thus may alter the service 
radius and/or acreage required for this installation. 

The minimum area recommended for a neighborhood 
park-school is 10 to 30 acres. 

As an illustration, this area fnight be developed as follows: 





Acres 


School Building 


2.0 


- 3.0 


Parking 


1.0 


- 1.5 


Playlot and apparatus 


1.0 


- 1.5 


Hard surface game courts and 


1.0 


- 2.5 


multi-use area 






Turf-games field 


4.5 


- 5.5 


Park area, including space tor 


3.0 


- 5.5 


drama and quiet activities 






Buffer zones and circulation 


2.0 


- 3.0 


Recreation service building 


0.2 


- 0.5 


Comer for senior citizens 


0..3 


- 1.0 


Total 


10.3 • 


•30.0 
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Community Paik-School (Secondary) 

The community park- school is an area in which are 
located a junior or senior hi^i school and a variety of 
recreational and physical education facilities designed for 
both school and community use It should be ^^entrally 
located in the conmiunity and provide a parklike environ- 
ment. If it contains a senior high school, it requires more 
acreage thin if it is associated with an elementary or junior 
high school, and its service radius is appreciably greater. 

Many people using such centers reach them by automobile 
or public transport. Relatively few live close enough to walk^ 
to them* A portion of the area is usually developed as a play- 
ground for the children living in the immediate neighbor- 
hood, while another portion serves as a landscaped park. 

The function of this area is similar to that of the neighbor- 
hood park-school. While the neighborhood park-school con- 
tains an elementary school and serves primarily children, the 
cormnunity park-school contains a secondary school and 
serves primarily young people and adults. The geographic 
area served by the community school is larger (usually con- 
sisting of three or more residential neighborhoods). Its space 
requirements are much greater, and i^t provides facilities not 
feasible in the neighborhooo nit l:tecause of the cost and 
needed space. The community park-school with a senior high 
school needs more area in order to provide for scholastic 
athletics, spectator space, and extensive parl^jng. 

In Communities where the park-school plan cannot be put 
into effect, separate sites are requirecj^fo^ the secondary 
schools— the junior and senior high schools. A smaller site 
will serve the neells of the school physi(fal education, recrea- 
tion, and outdoor education programs better than if the area 
were also expected to provide the recreational service for the 
entirfi communily. 

The senior hi^ school needs a larger site than the junior 
high school because the enrollment is usually higher and 
because of the greater space requirements of the intersch©las- 
tic athletic program. Even though separate public indoor and 
outdoor recreational facilities are provided elsewhere in the 
community, the junior and seni9r high school plants should 
be designed to facilitate community use when they are not 
required for school purposes. 

One example of close^ooperation between a municipality 
and the public school system is the installation of municipal 
tennis courts on school property. The municipality's recrea- 
tion budget supports the cost of court installation while the 
school provides the land. The school retains priority for use 
during school hours and the courts are available for com- 
munity use after school hours and on week-ends. 

Orientation of Areas 

Courts and fields should be oriented to give protection to . 
both players ahd spectators. It may not be possible to get the 
best orientation of a particular court or field because such 
factors as topography, shape of the area, and location of other 
facilities may dictate variations. 

Outdoor courts and fields should be oriented so play^^rr 
will not have to face into the late-afternoon or early-morning 
sun. In rectangular fields and Courts, the long axis should 
generally be at right angles to the late-afternoon sun's rays. 
Locate the sunset position at midseason of the sport and 
orient the field or court accordingly. 

On baseball, softball, and similar fields, the general pattern 
of the balPs flight covers an arc of more than 90 degrees. 
Since the field cannot be oriented to give equal protection to 



all pliyen and spectators,. a choice must be made. Because 
the batter, pitcher «nd catcher are in the most hazardous 
poiitions, they should be given first consideration. A line 
through these positions should be the axis fur orienting the 
field. 

Site Development . 

Problems which arc conunorily present in site-develop- . 
ment projects are concerned with grading, drainage, land- 
scape design, fencing, and accessibility to water and electri- 
city. 

Grading 

Outdoor physical education and sports activities are best 
promoted on fiiid and court areas that are relatively level. 
However, the topography of available sites and the costjoto 
filling and cutting often make some terracing necessary. 1 

Drainage 

It is always necessary to provide for a gradual slope of ^1 
playing sites to assure the efficient removal of excess surface 
water. A one-percent slope is recommended as maximum for 
. turf areas. For a stadium football field, a 12-inch crown down 
the longitudinal axis on th6 middle of the field is recom- 
mended. 

For baseball, the pitcher's box should be elevated 10 
inches above the base lines and home plate. The slope from 
the pitcher's box to home plate and to all base lines should be 
gradual. A one-percent drainage grade for the outfield is 
recommended. 

Large, hard-surfare, multipurpose areas are generally 
sloped so that surface water is directed toward specific col- 
lection points. It is recommended that for tennis, volleyball, 
badminton, and other net games the slope be from one side of 
the court to the other. 

A widely accepted standard for the finished grade for hard- 
surfaced court areas calls for a slope of one inch in eight feet, 
as a means of providing adequate surface drainage. A few 
experienced tennis court contractors can flatten this some- 
what to one inch in ten feet. 

Attention should be given to the problem of subsurface 
drainage in the development of playing fields. This problem is 
generally pefculiar to local conditions, and consultation with a 
competent s(;:uls engineer is recommended. Due to the 
hazards of damage from freezing, subsurface drainage is also 
an important consideration in the construction of hard- 
surface court areas. 

Landscape Design 

Landscaping should be planned so as to improve the play- 
ing conditions. Shrubs, hedges, trees, and vines can be used 
as windbreaks, background barriers, spectator screens and 
ground cover. They also enhance the value of adjacent prop- 
erty and provide a better environment for the enjoyment of 
the activity. 

An important duty of the landscape engineer is tc provide 
proper and well-designed entrance and exit walks, drives, and 
parking areas for all playing areas. 

Plans and specifications for landscape plantings should be 
prepared at the same time as those tor the original site 
development. This will ensure that the plantings will be in 
keeping with the total development. 
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Water and Electricity 

No turf playing area can be properly developed or main- 
tained without an adequate water supply. Therefore, in 
designing a field area, it is reconunended that an automatic 
sprinkler system be installed to reauce field maintenance. 

Electrical outlets should be available at all field and court 
areas. The number, size, and Voltage should be determined 
by the requirements of field lights,, public-address systenris, 
concession facilities, scoreboards, and maintenance equip- 
inent. 

Consideration should always be given to the location of a 
telephone at all field and court areas. This is a safety pre- 
caution for emergencies, an aid and important time-saver for 
maintenance help, and a convenience for players and spec- 
tators. 

Fencing 

Fencing is frequently f^uired for many physical educa- 
tion and sports areas for security, safety; isolation, enclosure, 
separation, noise abatement, wind screening, sun screening, 
traffic control (pedestrian and vehicular), and for the pro- 
tection of participants, the general public, spectators, and 
property. 

In the case of baseball, field hockey, softball, soccer, rug- 
by, lacrosse, and tennis, fences are used to confine the ball to 
the playing area, and thus enhance the play of the game.and 
the enjoyment of spectators. Unfenced baseball and sollball 
fields reduce the home-run potential. 

In lacrosse, field hockey, soccer, and rugby, a fence three 
feet beyond the end line of the playing field confines most out- 
of-bounds balls and reduces time lost in retrieving the ball. A 
10 to 12-foot fence on all sides of tennis courts is recom- 
mended to confine balls and speed up play. 

Some characteristics of good fencing are stability, dura- 
bility, economy of maintenance, attractiveness, and effec- 
tiveness. Among the many types of suitable fencing avial- 
able, woven wire fencing of the chain-link type (minimum 
thickness— 11 gauge), using H type or circular line posts, 
meets requirements satisfactorily. Chain-link fencing is avail- 
able in the standard galvanized steel and also in aluninum- 
coated steel, plastic-coaterf steel and aluminum alio." mesh. 
The new plastic coatings are smoother to the touch ar, i come 
in a variety of colors. Forest green is the most common color ^ 
since it blends well with grass and shrubs. The appearance, 
\ security iand isolation qualities of the chain-link fence can be 
enhanced with the insertion of wood, metal or plastic strips 
into the fencing. The most commonly used insertion is red- 
wood strips woven vertically. ^ 
All chain-link fencing should be installed with the smooth 
edges at the top. In special cases, however, it may be desir- 
able to have smooth edges at both top and bottom. A hard- 
surface mowing strip about 12 inches wide may be placed 
under the fence to facilitate maintenance. To prevent balls 
from rolling under the fence (such as in a baseball facility) 
redwood or pressure-treated boards may be attached to the 
bottom of the fence if it does not reach to the mowing strip. 

The pool and deck area of outdoor pool installations must 
be completely enclosed by a fence at least seven feet high. 
Local and state codes should be consulted. The bathhouse 
should be located on the side of the prevailing wind. If not, it 
is reconunended that a wall or wind-breaking fence be 
installed on the windward side. Chain-link fencing with red- 
wood or plastic inserts may be used here as well as on the 
other side for privacy. The use of grass berms or fence line 
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plantin&s or planters is also recommended for aesthetic 
purposes. This fence is a safety feature for those using the 
pool as well as contributing to the maintenance of proper 
control of the facility, The wading pool, or play pool, and 
space for smaller children, which may be located immedi- 
ately adjacent to the swimming area, should be sepafated 
from it by a fence and gate. 

The most common material used for fencing of tennis 
courts is chain-link fabric. Theforest gr^en plastic coating is 
increasing in ^ularit^' This fencing should halve a mini- 
mum hei^t of 1 2 feet along the rear lines of the courts and a 
minimum of 10 feet on the sides. The courts should be 
entirely enclosed. Where cost is a m^jor factor, the fencing 
may be placed along the rear of the courts, with a 20-foot 
wing return on the sides. The fence fabric should be placed on 
the inside of the fence posts. Canvas or plastic wind screens, 
or redwood, plastic or metal inserts should be installed on the 
windward side. * ^ 

Rebound walls are recommended. They should be 1 2 (feet 
in height topped by°3 feet of light fencing to reduce the 
ilumber of lost balls. These walls should b** located on the 
north end of the courts so the players are not facing the sun 
and so the wall's shadow does pot fatl^on the court where it 
would delay the drying of overnight" moisture. Entrance gates 
should be located at the ends of the courts in order to reduce 
cross*court traffic. A gate at each end between each pair of 
courts is rcconunended. 

Where admission is charged, a fence with a minimum 
height of seven feet surrounding the spectator structure and 
the enclosed field is essential. Landscape architects often use 
vines, shrubs or other plantings along fences to creaj^e an^ 
attractive appearance. Gates are necessary (qu^^fftCSAor and 
service entrances and exits. Admissioif^ gates should be 
located ^ear the parking lots and other main appiioaches to 
the structure including public transportation stops. The 
number and size of the entrancq^ depend on anticipated 
present and future attendance. Exits should permit the crowd 
to vacate the enclosure in ten minutes; Twenty-two inches of 
linear exit space should be provided for each 500 spectators. 
At least one gate 14 feet high and 14 feet wide should be 
provided to accommodate trucks and buses. 



Walkways 



^ All-weath6r walks, should be confined to a minimum in 
open play areas and should be provided only where the foot 
traific is heavy enough to warrant. Circulation walks serve as 

• guideways to'interesting features and may be of many kinds 
of surfacing material such as concrete, asphalt, brick, adobe, 
exposed aggregate concrete, loose aggregate, tile, stone or 
wood. Basic considerations in the choice of suri'ace type 
include: intended use, cost, ease of installation, durability, 
appearance and maintenance. Portland cement and asphalt 
best meet the requirements of heavily trafficked areas. 

The walks should vary in width in consonance with the 
traffic density and should) not cross through game courts or 
ar^as. To accomplish the desired circulation of traffic, it may 
be necessary to use signs, pavement lines and fixed or planted 
barriers. The degree of slope, and subsurface drainage should 
be given careful consideration. Drainage tiles may be used if 
necessary. 

In developments where it is impractical to service features 
and facilities with drives, or from adjacent street pavements, 
selected walks should be of hi vier construction and of suf- 
ficient width to accommodate service-truck loads. 



Surfacing ^ 

There is no one surface which will satisfactorily meet the 
needs of all outdoor activities. Each activity his its own 
surface requirements^ which will dictate what type, or types, 
of material can be used 

In the selection of suif acing material for any outdoor area, 
certain qualities should be sought, including multiplicity of 
use, durability, dustless and stahiless, reasonable initial coat 
and economy, ease of maintenance, pleasing appearance, 
nonabrasiveness, resiliency and year-round usage. 

Obtaining the proper surface for outdoor areas continues* 
to be a perplexing problem. Over the years, however, there 
have been significant developments in surfacing. The various 
jtypes of surfacing materials are shown in the accompanying 
table. 

Types of Surfacing Materials 

Group Type 
Earth, Loams, sartd, sand-clay, clay-gravel, 

fuller's earth, stabilized earth, soil* 
cement.* 

Turf Biuegrass mixtures, t>ent, fescue, 

Bermuda. 

Aggregates Gravel, graded sto^e', graded slag, 

shell, cinders. 

Asphalt Penetratton-macadami'aaphaltic con- 

crete, (cold and hot-laid), sheet as- 
phalt , natural asphalt, sawdust as* 
phaK, vermiculfle asphalt, rubber 
asphalt, cork asphalt, other patented 
asphalt mixes. 

Rubber, synthetic resins, rubber as* 
phalt, chlorinated biityl-rubber, min* 
eral fiber, plastics, vinyls. 
Monolithic, terrazzo, precast. 
Ragstone (sandstone, limestone, 
granite, etc), brick, etc. 
Tanbark, sawdust, shavings, cotton* 
seed hulls. 



Synthetics 



Concrete 
Masonry ^ 

Miscellaneous 



Turf 

The advantages of using grass as a surface are its attract- 
iveness, resiliency, and nonabrasiveness, and the fact thfit it 
is relatively dust-free. Such a surface lends itself very well to 
activities that require relatively large areas, as most Held 
games do. ' ( 

Turf is difficult to maintain in areas where there is inten- 
sive usage. In some parts of the country where watering is 
essential, maintenance dosts are high.Turf surfaces are not 
practical for most activities wiien the ground is frozen or Vet, 
and, in addition^^st be giv^n time and ^ to recuperate 
after heavy use. 

Soils 

Among the difficulties encounter^ in the use of earth as a 
surfacing material are dust and the tendency to become 
rutted, which, in turn, create drainage problems and rela- 
tively high maintenance costs. These difficulties can be 
partially overcome by mixing the earth with sand. When this 
is done, the resulting surface is often less resilient and some- 
what abrasive. 

Natural soils can also be stabilized by the addition of 
asphalt, calcium chloride, resin, or cement, which are the 
most commonly used stabilizers. The use of stabilized soils is 
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a possibility in many areas where turf is impractical or cannot 
be grown. 

Masonry 

Natural-stone slabs, or blocks, and manufactured brick 
can be used for such installations as walks and terraces, 
where interesting and attractive patterns, colors, and textures 
are desired. 

Concrete 

Portland cement concrete surfaces provide year-round and 
multiple usage. Installation costs are high^ but maintenance 
costs at low and the surface is extremely durablje. 

Asphalt ' * 

The common asphaltic concrete surface has many of the 
advantages which are sought in any surfacing material.' It 
provides a durable surface which can be usecl on a year-round 
schedule. Maintenance is easy and inexpensive. Such a sur- 
face can also be used for many different activities. When 
properly installed, the surface is dust-free and drains quickly. 
Asphalt surfaces can be marked easily and with a rfelatively 
high degree of permianence. Asphalt also provides a neat- 
appearing, no-glare surface that will blend well with the 
landscape. 

Asphalt can be combined with a variety of other materials 
to provide a resilient or extremely hard surface. The use of 
such materials as cork or rubber in (fcmbination with asphalt 
will yield a quite resilient surface. Aggregates such as slag or 
granite will produce a firmer surface when combine Vtrith 
asphalt. 

Outdoor Synthetic Surfaces 

The past decade has seen a prolifen ^ )f synthetic sur- 
faces both for ifidoor and outdoor use. \ -uious names (syn- 
thetic, all-weather, artificial) have been applied to these^ 
surfaces. Originally, the syntheti"^ surfaces were developcd to 
provide an all-purpose, all-weather surface for a variety of 
activities. More recently, however, although many of the sur- 
faces may have a multi-purpose use, most are specifically 
designed for a particular type activity* The prospective 
facility planner should recognize that there are wide dif- 
ferences between the various types of surfaces as well as 
production differences between surfaces of the same "brand** 
name to be used for different purposes. 

Consideration.s 

Synthetic surfaces have several exceptional benefits. They 
provide a consistently smooth and uniform surface; greatly 
expand the use of the ai ea, not only fnr multi-use, but for all 
students rather than exclusive use by athletic teams; provide! 
the opportunity for use under all but the most adverse weather 
conditions; ai;e generally regarded as safe as many of thfe 
natural surfaces (the controversv over this aspect of syn- 
thetic turf has not been fully resolved); increase the effective 
use of an alloted area; provide economic benefits through 
reduced acreage requirements; increased use and decreased 
maintenance costs. Finally, many of the top regional, state, 
national and international events in some sports are v'on- 
ducted on synthetic surfaces providing for greater uniformity 
in performance. 
Outdoor synthetic surfaces do have major disadvantages, 
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some types more so than otheirs. Ih general, the following 
should receive attention and consideration: 

• Initial costs are high, some tvocs double or triole others, 
depending upon grading, sub-surface* installation process, 
and selected material. ' 

• Maint enance, although minimal in some cases, is neces- , 
sary. When required, it is both costly and timp-corisuming. 
Maintenance is reduced if measures are taken to reduce or • 
eliminate vehicular and pedestrian trafilq and security, 
measures ire takehio reduce the possibiKtytJrVandalism ^d 
misuse. - ' ; ' 

• Aspects of the weather do affect the outdoor synthetic ^ 
surfaces. Extreme temperatures may alter the resiliency of 
the surface. The character of the composition may also alter 
ovena short period of timd either^m femperature extremes, 

"or ultra-violet exposure. Asphaltio compounds may become 
brittle due to oxidation of the asphaltxement 

• Limiitedresearch studies havelhdicaj^ed a heat build-up 
on the surface which, may affect the perforrtiidr. , 

Types 

There are three basic types of synthetic surfaces in wide- 
spread use today under a variety of trade names: synthetic 
turf, asphalt composition and plastic surfaces. Synthetic turf 
(grass) is usied on those playing areas for games (baseball, 
football, soccer, field hockey, Wcrpsse, etc,) traditionally 
played on natural grass surfaces. The various asphaltic. 
surfaces and the newer plastic surfaces (polyvinylchloridc or 
polyurethane) haVe found their ^atest use on tennis courts, , 
tracks,, and multi-purpose play areas. ♦ • 

Synthetic grass is a tufted carpet made from polyvinyl 
chloride or urethane plastic. It may be applied on a variety of 
subsurfaces, but asphahic concrete is the more common. The 
composition of the subcarpet base varies in thickness and 
resiliency, depending upon anticipated use of the surface. 
Embedded in, or bonded to, the subcarpet base are plastic 
fibers resembling grass. The density and height of the blades 
vary with anticipated use. Installation of the combined fibers 
and subcarpet base is generally accomplished from rolls five 
yards wide of appropriate length. It may be bonded to the 
base or stretched and anchored in plaoe. 

Asphalt Composition - the numberous varieties of asphalt 
mixes, often in combination with cork, fiber, rubber," or 
plastic, are classified into two types— those with a cushioned 
surface and those with a non-cushioned surfac:;. These sur- 
faces require a base course (compacted stone, gravel, 6r 
rough aggregate asphaU), a leveling course (hot asphalt mix, 
emulsified mix, or cold asphalt mix), and a surface course 
(non-cushioned) or a cushion course (hot or cold mix). A 
color finish coat made from synthetics (epoxies, neoprene, 
acrylic vinyb or latex) is often applied to the non-cushioned 
surface to smooth it and give it color. The cushioned 
materials are color impregnated. Lines are applied by use of a 
synthetic paint, appropriate for that type of.surface. 

Plastic Surfaces 

The two plastic surfaces used in outdoor setting include 
polyvinyl chloride (PVC) and an elastomeric polyurethanei 
PVC has not provert totally satisfactory at this time for out- 
door use due to its reaction to the sun's rays and resiliency 
fluctuations caused by temperature changes. The plasticizcr 
used in the PVC setting process also tends to#xude through 
the top surface. 

A two-part polyurethane, laid in prefabricated sheets or 
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monolhhically applied on a suitable base, provide a durable, 
color-fast, and wear res^stfnt suiface with consistent resili- 
ency. The, surface may be smooth or embossed, depending 
upon projected use. Linei* are painted with a iynt^ietic paint 
as recommended by the manufacturer. 

Evaluation Criteria 

Criteria used to evaluate any of the outdoor synthetic 
I surfaces include initial cost, maintenance and repair, dura- 
bility, color, tf action,, impact absorption, resiliency and con- 
sistency of resiliency, elfect& of temperatures and sun, tensile 
^itrength, texture, color stability and utilization. 

Lighting 

The use of outdoor lighting shpuld* be considered for 
maximum use of facilities. The availability of facilities in the 
evening hours can greatly increase interest and participation. 

1 ae Ughting of outdoor area;, involves many problems not 
encounttred in other types of lighting. A good lighting instal- 
, lation can only result from carefiii blending of the proper 
quantity of light, which is relatively easy to provide, with a 
good quality of light. 

Sports lighting involves many prohk ms. These problems 
can best be solved by consultation with Hghti.ng experts. 
Private consultant firms, local utility co)npanies, and manu- 
facturers of lighting equipment are avail ible to offer assis|- 
' ance. 

The most reliable source of general ai d specific informa- 
tion on the subject of sports facility lightir ; is the Illuminating 
Engineering Society's publication entitl d Cur ent Recom- 
mended Practice for Spons Lighting . Thif. publication 
covers all aspects of sports lighting, in < onsiderable detail. 

Figure 4 lists illumination levels for outdoor facilities 
which have been recommended by a panel of health, physical 
education, and recreation facilities experts. In all cases, these 
recommendations are equal to, or exceed, the illumination 
levels rpcommerded by the Illuminating Engineering Society. 

General Area Lighting 

Where speqific sports facility lighting is nut requireii, 
m^^dified or general lighting can be provided. Generally 
mounted on poles or structures on the perimeter of the area, 
this type provides sufficient lighting for movement through- 
out the area and is, usually arrangcd^so as to cover as much 
area as possible with the greatest economy. Time clocks can 
be incorporated into the system to turn off the lights at a 
specified time. 

For both sports facility and general area lighting, under- 
ground conduits are recommended. 

Housing for Electrical Controls 

A vital part of any outdoor lighting system is the pro- 
tective and control equipment ncCv'^ssary to make it function. 
The veiy nature of this equipment rep. es'^nts a real hazard to 
anyone not fan^'V'Hr with its operation and the tl..^racter- 
istics cf electricity 

The dQvelopmei^l of new light sources has resulted in more 
frequent use of high voltage for lareer oytdoor lighting 
systems. Distribution systems of 24- und 480 volts are 
common, and in some instances, a primary distribution 
-f system using 2,400 or 4,160 volts to strategiccJly-placed 
distributiou transformers can be justified. 

Wherever such equipment is located, the controls must be 
adequately housed and padlocked. Where buildings or 
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Figure 4 

Levels of Illumination Currently Recommended 
For Out Door Sports Area^ 

Sports Area Footcilidlei on T«f k 

Archery is 

Badminton ^ 30 

Basebali 100-150 

Basketball 70 

Corkball : 30 

Field Handball 30 

Field Hockey 30 

Football 100^150 

Golf Driving Range 30 

Handball. » 60 

Horseshoes 30 

Ice Hockey 70 

Lacrosse SO 

Rifle and Pistol Range. 100 

R^gby 100 

Skating ^. ; 30 

Soccer 100 

Softball,,...,.^ 100 

Speedball lOO 

Tennis 1.. . 70 

Volleyball 70 

Swimming Pool 30 

^Because of the nature of outdoor lighting and the types of 
fixtures available at this time, it is difficult, if not impossible, 
to reath the lightifig levels desired for most outdoor activities. 
However, it is expected thatJUrtherimprovement in outdoor 
fixtures will provide the desired higher-level intensities with 
a minimum of direct glare. 



bleacher complexes are jdjacent to the lighted'lirea, con- 
sideration should be giv^n to locating the controls inside a 
control room where they can be protected from unauthorized 

persons. 

Parking 

The need to provide off-street parking for automobiles is a 
major consideration in the design of facilities. Each parking 
space should be marked. It is often more desirable to 
construct parking areas in several locafions, near the facili- 
ties which have the highest concentration of users. This will 
also make it easier to blend the parking areas into the land- 
scape. Where possible, parking areas shouW be located near 
the perimeter and should be designed so as not to interfere 
with normal pedestrian traffic. In the case of large pi ^ng 
areas, it is necessary to make a study of the traffic pattern in 
the surrounding area in order to facilitate the moventent of 
traffic to and from the parking area. I 

The off-street parking areas should be hard-surfaced, and 
may be used also for sports, free- play activities, driver 
education, marching band maneuvers, and other activities. 
Either post sleeves, flush with the surface, or portable 
standards will make it ^^latively easy to conduct a variety of 
nci games in these areas. 
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Communications 

A simple public addresi system would be adequate for all 
events other than a football game. A good press box is 
n«teded at the footbaU stadium. Each newspaper should 
have its own working space, while television and radio 
personnel need separate booths. A duplicating and proces- 
sing area, telephones, a distribution and storage area for 
food, and a deck for photography should be included in the 
press box plans. The main controls need to be located in or 
a4jaccnt to the public address system. Microphone jacks 
should be installed at strategic locations at field level, and a 
direct telephone connection should etist^between the field 
level and the press box. * ' 

Service Facilities * 

Facilities for the dispensing and storage of playing equip- 
ment should be on or readily accessible to the site. These 
facilities should include space for maintenance equipment, 
and for benches, tables and chairs, and rest rooms for men 
and women spectators. 

Plans for such areas should include consideration of the 
accessibility of dressing and shower facilities for home and 
visiting teams, game officials, and coaches. In many situa- 
tions, it has been found more economical to provide trans- 
portation to and from the playing site than to construct these 
facilities. 

Sports and Athletic Facilities 

Ball Fields 

Steps should be taken in the initial planning of a com- 
munity school program to make the playfield as accessible 
and functional as possible. 

Thr* improvements are possible to encourage wider com- 
munity use of the already popular playfield. Paving an out- 
door court area would probably do more to encourage use of 
outdoor school facilities than any other single improvement 
since a !arge number of recreational activities are best carried 
out on a hard surface. 

Lights represent a second improvement that will increase 
playtield use. Both adults and children can use the field in the 
evenings for organized or casual recreational activities. 

A third valuable improvement is the provision of wash- 
room facilities accessible from the playfield. This arrange- 
ment makes these facilities available when most of the school 
building may not be in use. 

Baseball Field 

The a.ca required for a baseball field should be 400 feet by 
400 feci, an area of approximately three acres. This will 
allow for duROuts and bleache.s as well' as the playing area. 

Its orientation may vary a little, depending on where the 
" field will be located and the time the games will be played— 
afternoon or V/ilight. However, if possible, the back point of 
home plate should be set to point due north to north-east. 
Anbther check is to have the baseline from home plate to first 
base run westerly. 

The official diamond is 90 feet on a side, with the dimen- 
sions across the diamond 127 feet inches. There should 
be a minimum of 60 feet from home plate to the backstop. 
From home plate, down the foul lines to the outfield fence, the 
distance varies. However, 320 feet should be a minimum. The 



shortest part of the ball park is usually down the foul lines 
with the fence gradually going out to reach its deepest point in 
centerfield. (Figure 5> 

A large frame backstop with n sturdy wire fence should be 
located 60 feet behind home plate. This backstop should be a 
minimum of 20 feet high to help keep the ball in the field of 
play. Attached to each end of the backstop should be a fence 
at least four feet high, 60 feet from the nearer foul linev and 
extending to the outfield fence where they join in foul terri- 
tory at least 45 feet from the foul line. The outfield fence 
should be eight feet high for jnaximum safety. If a shorter 
fence is uRe<^! be certain that no points or other sharp 
obstructions extend up above the top rail. All fence posts 
should be on the outside of the playing area. 

Dugouts, warning track, scoreboard, press box, auxiliary 
mounds, and other accessories should be taken into con- 
sideration. Dugouts are too often built too small, with not 
enough head room. It is reconunended that the end of one 
dugout bfr used for storage. The traditional dugout, sunk into 
the ground to allow for spectator clearance, is obsolete 
because of drainage problems. 

Junior Baseball 

Junior baseball facilities are similar to regular baseball, 
except that the playing area may be reduced, depending on 
the age of the participants. Some national organizations that 
sponsor junior baseball programs have modified the official 
niles to fit the needs of the players. For example, the distance 
between bases is shortened as are the distance from home 
plate to the outfield fences and from home to the pitcher's 
plate. For recommended dimensions of Little League, Pony 
League, and Babe Ruth League, see Figures 6, 7, 8, 9. 
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Softball Field 

Fast pitch and slow, pitch softball have eryoyed great 
popularity. From summer recreation programs to profes- 
sional leagues, thousands of individuals play softball each 
year. Fast pitch has been added to the women's varsity pro- 
grams in many high schools and colleges. Each year the best 
university and college women's teams play in districts and 
regionals which culminate in a softball world's series. 

Soflball fields vary in types from "cow pasture" variety to 
well-kept diamonds, the best fields have skinned diamonds 
w'th all grass, weeds and rocks eliminated. Three features 
which are common to all "class" playing areas are: good 
construction, proper soil structure, and careful maintenance. 
All three must be present for a quality field. A well-kept 
diamond and outfield give each player a chance to perf'orm at 
the best of her or his ability. A good facility can be used 
earlier in the spring and made playable sooner after a rain 

storm. . , 

Fojr elimination of complicated ground rules, it is recom- 
mended that the field be enclosed with a fence approxi- 
mately 8 feet in height. The rule book states that the playing 
field shall have a clear and unobstructed area within a radius 
of 225 feet for males and female fast pitch, 250 feet for female 
slow pitch and 275 feet for male slow pitch from home plate 
between the foul lines. Outside the foul lines and between 
home plate and the backstop, there should be an unobstructed 
area of not less than 25 feet in width. 

The official diamond should have 60 foot base lines with 
pitching distances as follows: Fast pitch, male - 46 feet, 
female - 40 feet; slow pitch, male - 46 feet, female - 46 feet. 
Layout of the diamond is sho- n in Figure 10. For best dU 
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around orientation for late afternoon, twilight, fall schedule, 
and early afternoon games, position the apex of home plate 
20 degrees north of northwest. , 

Irrigation 

Since the outfield will be grass, some type of irAgation 
should be planned. Water outlets should be convefiently 
placed around the outfield and covered by rubber safety caps 
level with the ground. An automatic sprinkling system is 

Figure 



more expensive to install, but may be cheaper in the long run 
when labor savings and convenience are considered When 
planning the water lines, locate outlets for water fountains, 
concessions stands and possibly toilets. 

\ Backstop 

The field must also have a backstop erected not less than 
25 feet behind home plate. The backstop should consist of 
three panels 12 feet wide, one panel centered on hom^i^ate, 





LAYOUT AT HOME PLATE 
K«4 m ntr 



The d'igree of sloj^e from a point 6" in front of the 
pitcher's plate to a point 6' toward home plate shall be 
1" to r, and such degree of slope shall be uniform. 

Figure 7 
Boy's Baseball Field Diagrams 




with the other two panels on each end flaring out at an angle of 
30 degrees with the center panel. Each panel should be 1 8-20 
feet in height The uprights and cross pieces of each panel can 
be made from steel or wood. One and one half inch galva- 
nized wire mesh is stretched and fastened between the up- 
rights on each panel. ^ ^ 

Bleachers and Player Benches 
Softball fields must have adequate seating for specUtors If 
interest in the sport is to be maintained. The bleacher area 
should be separated from the playing field by a fence or rope. 
If possible, position bleachers so that specUtors are not look- 
ing into *ht sun. Players benches with back rests should be 
provided for each team and positioned at least 25 feet from 
each foul line. 




LITTLE LEAGUE 



BABE RUTH LEAGUE 
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NOTES 

FOUC LINES, CATCNKfl*S, BATTCH'S 
AND COACH'S BOXES, AND 3' LINES 
AflE 2* TO S" CHALK LINES. 

•NADINS AND ONIENTATION 
ftMILAN TO BASE0ALL 
tiAMONO. 

nTCHMO DISTANCE FOR WOMENS SOFTBALL 
TO BE 40* -or 

FOR JUNIOR fLAYER YEARS) 45* DISTANCE \^ 
BETWEEN BASES, 8S*PITCHIN0 DISTANCE 



SACKSTOP 



INFIELD (4AY BE SKINNED 



^FTBALL DIAMOND 

SCALE IN FEET 



□ 



l» 10 5 0 
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SI 
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FIRST BASE LINE 



HOME PLATE 



CATCHER'S BOX 



Figure lO 
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Seonboofd 

A iGorabotfd adflt intantt for both specuton and pUyen. 
It M«d not be elaboriUt but should show result! by inninis. 

FieM Hockey 

The dimensions of the field are 300 feet long and fh>m 1 50 
to 180 feet wide. A smaller field of 235 feet by 135 Ibet can be 
used for younger players. 

The field should be maited with two-inch white lines. 
There should be four lines across the width of the field that 
divide the length of the field into four equal parts 25 yards 
apart The lines at ei>ch end are called goal lines. The line that 
bisects the field is called the center line. The other two lines 
between the goal and center line are the 25-yard lines. When 
the field is smaller, the 25-yard lines should be 25 yards from 
the goal lines. Parallid to, and five yards from each side line, 
is a bnAen 5-yard line. The space between the 5-yard and 
side lines is called the alley. At each end of the field is a 
striking circle. The striking circle shoukl be marked regula- 
tion size, which is 45 feet fiom each goal pos^ out to the side. 
The **circle" part should have a 45 foot radius fi-om each goal 
post The penalty comers are marked 30 feet to the side of 
each goal post on the goal line. These penalty lines run 12 
inches from the goal line into the fiekl. At the center of each 
goal line is a goal 12 ftet wide. (Figure 11) 

The playing surface should be a multipurpose turf or loam. 
This turf should be crowned down the center«^loping one- 
fourth inch per foot toward the sidelines for beler drainage. 
The field should be oriented so that play is in a north and 
south direction. 

The goals also have v^ertain specifications. The goal posts 
should be two-by-three inches and painted white. The goal 
posts are seven feet higl^ twelve feet apart, and joined by a 
crossbar seven feet above the ground. Six feet behind the goal 
line are two six-foot po&'ts. The sides, back, and top are 
enclosed by netting or wire mesh. 

• • 

Flicker Ball 

The outdoor flicker ball field shall be rectangular in shape, 
its length being 53W yards, its width 30 yards. (Figure 12). 

V Each goal shall be set 5 yards back of the end line, equi- 
distant between the side lines, and parallel to the end line. 
The bottom of the hole in the flicker ball board shall be weight 
feet above the ground. (Figure 13). A free throw line, 6 feet 
long, will be placed 30 feet in front of each end line, directly in 



Figure 12 «- 
FUekir Ball Field 
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Figures 13 & 14 

As many as three Flicker Ball fields may be laid out crosswise on a football practice field 
Right: Design details for Flicker Ball goal Note 6-inch.radius around goal openi^. 

front of the goal. It is suggested that game fields be laid out 
across the width of a practice football field— as many as three 
flicker ball fields may bejaid acfoss a regulation football 
field. (Figure 14) 



Football Field 

Dimensions and Descdptions 

. The football field is a level area, 360 feet long and 160 feet 
wide. If games are played during daylight hours or the field is 



used for practices, it should be oriented so that play is in a 
north and south direction to insure that the sun does not shine 
directly into the eyes of the contestants. 



Figure IS 
Intercollegiate Football Field 
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White liMi, oilled yard linei, run across the width of the 
field every five yaidi, and ^ines called sidelines, run down the 
length of each side. Tht goal lines run at eadh end of the width 
of the field at 100 yards apart, with the end lones extending 
10 yards beyond each goal line. The yard lines are numbered 
at 10-yaid intervals from the goal lines to midfield. Two 
broken lines, called inbounds lines, or hash marics, run para- 
llel to the sidelines. For college, hash marks are 33*4'* from 
each sideline, and (or professional games, they are 70*9*' 
from each sideline. (Figure 15) 

In high school and coUege football, twtf goal posts, each 20 
feet high, stand 10 yards behind each goal line. A crossbar 
connects them 10 feet from above the ground. The posts are 
18*6'* apart in high school games, and 23*4*' apart in college. 

Facilities should be provided for the press, radio and 
motion picture groups along with the public address system, 
scoreboiml operators, spotters, scouts and other ofiicials or 
dignitaries, llie press box should be located opposite the SO- 
yard line, high in the west stand to eliminate direct sun gl^. 

The scoreboard should be designed as an intepml part of 
the structure. For activities attracting^a smaller number of 
spectators, mechanical or movable scoreboards may be more 
practical. 

f 

Turfdr Surface ^ 

The surface of the field is usually regular turf and grass with 
a crown running down the center, sloping one-fourth incH.per 
foot toward the sidelines. Tuif is difficuh to maintain in areas 
where there is intensive usage. When watering is essen^al, 
maintenance may be extremely high. Turf surfaces are not . 
practical for most activities when the ground is frozen or wet 
and must be given tinje and care to recuperate after heavy 
use. It is now possible to have a complete turf installed with 
built-in moisture and temperature control. 



Participant Safety 

Spectators using the facility must be protected against 
iiqury. There should be guard rails on ramps and inclines and 
rough Surfaces on inclines. Surface xnitierial of seats must be 
'non-abiasive and in good otMot^ioiL Lighting must be pro- 
,vided in the seating area u wettas to the exits and restroom 
facilities. Ample walkways leading to exits, depending on 
capacity of crowd, must also be provided. 

Thought must also be given to avoid iqjury to the paitici- 
pants. Sprinkler heads must be recessed with protective &ps 
installed. Fences or other obstructions must be away from the 
playing field and goal posts should be padded idong with 
down and distance markers. End markers should be flexible 
and padded Lastly, ample light must be provided to allow for 
good isibility on the entire field. ' i 

Lacn se 

TIh nside dimensions of the field for men are 330 lyy 1 80 
feet \ lere are no definite boundrjies, but goals must be 
placed lOtMess than 270 nor more than 330 feet apart. The 
minim; i width it 1 59 feet. (Figure 16) 

The 1 ^ lie on the IS-yaid lines at each end of the field. 
these goals consist of two square posts six feet apart and 
joined at the top by a rigid crossbar six feet above the ground 
(all inside dimensions). The wooden posts are two by two 
inches, painted white. Netting of not more than 1.5-inch 
mesh must be attached to the posts and crossbar and to a^ 
point seven ftet behind the center of the goal. The net is firmly 
pegged to the ground. A line, cjilled the goal line, is drawn 
from post to post 

Orientation, surface, and grading are t|ie same as for foot- 
ball. A five or six foot barrier fence at least 10 feet outside the 
end and sidelines is recommended.'* 



Figure 16 
Lacrosse Field 
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Lines must be marked in white, and the center, or offside, line should 
be wider than the others. Dimensions are to inside of lines except at 
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sim ilar to football field. 
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Figure } 7 
Rugby Field 
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Rugby 

A rugby field differs in some respects from a jfootball field; 
however, the game can be played without the addition or 
deletion of any football field markings. It is more desirable to 
have a properly marked rugby field (Figure 17) 

Soccer 

Soccer/ields should be laid out on the most level area of 
lancT available. In miiny high schools and colleges, the 
football fi^d is also used for soccer games. When this is done, 
portable goals are used fijid if possible, the width of the field is 
increased 10-15 yards. Preferably, the field should be grass 
and free of rocks, holes, and other debris, with no obstacles on 
the playing area. The orientation of the field should be in a 
nOith-south direction. 

The same consideration should be given to the soccer field 
as to all outdoor fields. The fttld should have subsoil tiling for 
proper drainage and a top soil composition which enhances a 
good growth of grass. Riibber-capped ^ater outlets, and at 
ground level, should be spaced at convenient locations 
throughout the playing area. 3y using these water outlets and 
a few lengths of hose, the grass can be kept in good condition 
during the dry months. Be sure to allow for a drinking fountain 
when positioning your pipes for field irrigation. 

Outdoor Facilities 



TOUCH 
LINE 



lS3 



IT wfiuMK 



HALF-WAY 




LINE 



^KHALTY 
KICKMAXK 



OOALAKCA 



TOUCH 
UHC 



CORNER FLAG 



I tvAiiostr.a^m) 

THE MAXIMUM WIDTH OF THE 
GOAL POSTS AND THE MAX- 
IMUM DEFTH Of CROSSIAR 
SHALL BE i INCHES (l2.7emK 



arcn 

(2.44m) 



OORNCR FLAG 



► 



* 9 ruT 



Figure 18 
Soccer Field 
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Dimensions 

' The rules state that the field of play must be rectangular 
and not more than 1 ?0 yards in length or less than 100 yards. 
The width not more than 75 yard^ wide or less than 65 yards. 
The recommended size for high school and college fields is 
120 yards by 75 yards. Fields for elementary school age 
players should be smaller in size. 

The longer boundary lines are called touch lines, and the 
shorter, the goal lines. (Figure 18) 

Goals 

The goals will be placed on the center of each goal line with 
two wooden or metal posts, equidistance from the comer flag 
and eight yards apart. A horizontal crossbar of the same 
material will join the uprights with the lower edge eight feet 
from the ground. The width of the uprights and crossbar will 
not exceed five inches or less than four inches. The goal will 
be painted white and goal nets should be attached to the back 
of the goal posts. 

Penalty and Goal Areas 

Each end the playing area has a penalty area of 1 8 yards 
by 44 yards>bid a penalty kick line 12 feet from the goal line 
and centered between the uprights of the goal. Using the 
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center of this penalty Idck line, mark a 10 yard area arc 
outaide the penalty area and dosing on the penalty area liiie* 
Thil is the restrainini line for peaalty kicks. Also at eaoh erd 
of the field of play, two lines shall be drawn at right anises to 
the goal line, six yards from each goal post* These lines shall 
be joined by a line drawn parallel with the goal line. The space 
enclosed by these lines on each end of the field is called the 
goal area* 

Comer Flags 

In each (^merof th(6 field, a quarter circle having a radius 
of one yard shall be marked inside the field of play . Where the 
touch line and goal lines intersect, a metal sleeve should be 
installed in the ground to hold the comer flags. 




Halfway Line 



A half line will be marked out across the field of play. The 
center of the field will be indicated by a suitable mark and a 
circle with a 10 yard radius will be marked around it 

Bleachers and Player's Benches 

If portable bleachers are selected, they can be moved each - 
season and used by different sports. Spectator seating should 
be no closer than IS feet from the touch lines. Players' 
benches, and a timer's table shduld be provided and placed on 
the same side of the field. These also should be at least 1 5 feet 
from the touch line. 

Speedball 

Speedball is a vigorous team sport played on an area 180 
by 300 feet. The game combines the skills of soccer and 
basketball. It reqi^ires goal posts, end zones, and a soccer 
ball. There are Yio 9 players to a team. 

The size of the field should be reduced for young players 
and or intr&muN^jMivities. A multipurpose field or soccer 
field can be adapted to the game. (Figure 19) / 

Team Handball 

Team handball is played in both indoor and^ outdqor 
facilities. Official games, however, such as the Olympic 
games and European or international championships, are 
played only in indopr facilities. The reconun^ded floor is 
hardwbod (similar to basketball). The ceiling^ight is a mini- 
mum of 18 feet of 5.5 meters (m). 

The court is a rectangle. Th^ length ranges from a mini- 
mum of 124' (38m), to a maximum 144' AW (44m). 
The width ranges from a minimum of 59* ?i'' (18m), to a 
maximum of 72' 1 W" (22m). Courts are often made 20m by 
40m; however, if meters are being used, 2 1 m by 42m is most 
convenient for getting all measurements correct. 

The goal is in the center and behind the goal line and is 
fixed and stable. It is 6' 6^4" (2m) high, and 9' 10^" (3m) 
wide. Behind the goal there is a net made of cotton or nylon. 
The goal posts and crossbar are made of squared wood 3.14" 
(8cm) thick. The goal is painted with two contrasting colors. 
The comers are painted with two rectangles of 1 1 .2" (28cm) 
each. Each contrasting colored block on the goal post and 
crbssbar is TKs" (20cm) long. There are ten of these on each 
goal post and 1 5 on the crossbar as indicated on the illustra- 
tion. 

The goal area is created by marking a line 9'10^" (3n^) 
long, 19' 8W" (6m) from the goal. To each end of this line, a 
quarter circle is added, with a radius of 19* 8*^4" (6m) which 
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Figure 19 
Speedball Playing Field Layout 
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hu «i its center the ftont legi of the tp9l (the inner back 
•die). 

The free throw line (9m Une) ii t dotted line 9* lOH'* t3m) 
from the tc>al arte line end panUd to it ^ 
paint or 2'* (Sm) plaitic tape, Le. 

15cm 15cm / (5H"). 
15cm 15c^ 15cm 
The penalty mark is 23' (7m) from the center of the goal 
and is 3*3H'' (Im) long and 2'' (5cm) wide. The center line 
conpects the mid^int at both sidelines. 

'All lines on tlkcburt are included within the area which 
they limit; they i1|ust 2" (5cm) thick* 

For sample field layouts and goal details, see Figures 20 
and 21. 

Metric conversion factor Icm « .394"; 1 m « 3.281' (J 
3H?). 

Outdoor Basketball 

Court Construction 

The game can be played either outdoors or indoors, but 
interscholastic and intercollegiate games are generally 
played indoors. Outdoor league play, however, is becoming 
increasingly popular. The following considerations can make 
an outdoor basketball fftility more functional, 

V 

Site 

It is important to have a flat area protected from the wind. 
The courts should have a dark background. It would be bene- 
ficial if restrooms and water fountains were available for the 
participants. Keep the basketball an4 tennis areas separated. 




Figure 21 ^ 
Team Handball 
Goal Details 



Goal line between goal posts. 
Posts and crossbar are metal 
or wood, painted all sides in 
two contrasting colors. Goals 
will be firmly weed in ground 
with hooked stakes. Field 
lines are 2*'(S cm) wide and 
form part qf the area they 
enclose. 




Figure 20 
Team Handball Field 
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Orientation 

' Basketball courts should be oriented so the baskets face 
one another at approximately a north-south direction. 

Surface 

A smooth, hard surface is essential for playing the game of 
basketball, particularly the-dribbling aspect. 

The recommended surface is asphaltic concrete. It pro- 
vides a durable surface which can be Osed on a year-round 
schedule. When properly installed, the surface is dust-free 
and drains quickly. Asphalt surfaces can be marked easily 
and with a relativjely hij^ degree of permanence. The asphalt 
surface also gives a ncat-app!earing surface that will blend 
well with the surroundings. The surface can also be colored 
and maintained inexpensively. 

Portland cement concrete and synthetic surfaces have also 
been used, but they are much more expensive to install. The 
concrete surface may crack when constructed in a cold 
climate, due to frost heave. 

Drainage 

Drainage can be done many different way3, but it is 
recommended that the court be slanted from one side line to 
the other. One inch of slant should be allowed for every ten 
feet of court. It would also be helpful if the court is elevated 
from the surrounding area for drainage purposes. 

Court Markings 

Lines should be permanently painted on the surface in a 
color contrasting. These lines should be two inches in width. 
There should be line markings for the boundaries for the 
court, the mid-court line, the center circle, the foul lane area, 
and the three second line. 

Dimensions 

The dimensions for a basketball court are usually deter- 
mined by the age group which is to use the facility. Recom- 
mendations for each age group are as follows: 



Age Group 
Elementary 

Jr./Sr High 

College * 



Court Size 
10*x40' 
84' X 50' 
94' X 50' 



Bask >t 
Height 

8' 

10' 

10' 



Foul Lane Foul Line 
Width To Basket 
'5' 10' 
12' 10' 



12' 



10' 



When constructing a court for a recreational area, it is 
recommended that the 84' ?i50' court be built. If the court is 
less than 74 feet in length, it should be divided by two lines, 
each parallel to and 40 feet from the further end lines. These 
lines would be used jis the ten second lines. For court dia- 
gram see Figure 7, Chapter 2. 

Sqfety Areas 

When devising an outdoor basketball court, the following 
safety areas should be accounted for. 

• Allow ten feet on all sides of the court, includ- 
ing the area between two courts. 

• Poles used to hold the baskets should be off the 
playing court, ancj extended out at least four 
feet onto the court and padded. 

• If possible, there should be some absorbent 
material around the basketball pole and the 
bottom of the backboard. 



Backboards and Baskets 

There are two popular types of basketball backboards, 
rectangular and fan-shaped. The size of the rectangular back- 
board should be six feet by four feet and the size of the fan- 
shaped backboard is fif^-four inches wide and thirty-five 
inched high. > . . , 

It is recommended that an official iron basketball rim with 
an eighteen inch diameter be used. Chain nets may be used 
outdoors because they are more durable than the nylon or 
rope nets. 

Fencing 

Although fencing is not absolutely necessary, it cap be a 
helpful addition. If finances allow the purchase of a fenqe, the 
recommMded type of fencing is an anodized aluminum 
chain-lfflfcfabric. The desired height would be ten feet The 
fence fabric should be located on the inside of the fence poles 
and the poles placed six inches to a foot onto the hard sur- 
face. Posts should be in concrete 25% to 40% of the length of 
the pole above the surface. Doors should be provided which 
are large enough to allow maintenance equipment into the 
court area. 

Handball 

Indoor handball (4-wall) is discussed in Chapter 2 and 

illustrated in Figure 22. 
Outdoorhandballiseitherone-wallorthree-wall. Both can 

be played by two to four players on a sniooth Portland cement 
concrete or p*sphaltic surface. Courts may be constructed so 
as to ailov/ one court on each side of the walL It is often 

Figure 22 
One - Wall Handball Court 
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dcitrablci to loctte the courts, near soccer fields or tennis 
courts to permit soccer and fermis playen to u^^e the walU for 
practice. 

Dimensions for the om -wall handball court are: 16* high, 
20' wide l>y 34* long with 8*6'* width on each side and 1 r sur- 
faced area to the rear. (Figure 22) 

Dimensions for three-wall handball are: 20' high, 21*8'' 
wide by 40* long with 10' to the rear. (Figure 23) 

The courts should be pitched away from the wall with a 
grade o*^ 1" to 1 0'. The wall should be 8 to 1 2 inches thick and 
constructed in reinforced concrete. 

ShufHeboard 

The shuffleboard court shall measure 52 feet long and 10 
feet wide. The actual playing area shall be 39 feet long and 6 
feet wide, or that area of the court from base line to base line 
and from inside rise to both adjacent gutters. (Figure 24) 

ShufHeboard courts should be oriented north and «outh. A 
level, smooth surface is essential. 

The courts are marked ofT^y painting lines with a black 
dye, white road paint, or whits acrylic stain. Lines will have a 
maximum width of one inch with a minimum width of % inch. 
The base lines shall1)e extended to adjoining courts, or to 24 
inches beyond sides of the court The separation triangle in 
the 1 0-off area is 3 inches at the base, running to a (loint in<he 
direction of the scoring area. The outline of the legs of this 
triangle shall be ^ inch in width, with<a clearaiice o/iVi inch at 
both the pcfint ana base. The base of the separation triangle is 
not marked. " 

It is highly important that the area beneath the court 6e 
well-drained and the court property reinforced. A depressed 
alley must be constructed between and at the sides of all 

Figure 23 (Right) 
Three-wall handball tourt 

Figure 24 (Below) 
Shiiffleboard court 
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FACTORS TO CONSIDER IN SELECTING 
A TENNIS COURT SURFACE 

. 1. Player preference. 

2. MalntenancerCost and. Amount of 

Maintenance required. 

3. Initial Construction Cosf 

4. Surface on which Player can Slide gr, 

■ Not Slide. 

5. Length of time until resurfacing is required. 

6. "ReMffacIng Cost. 

7. Softness of surface desired 1or Player 

Comfort. 

8. Surface adaptability for possible Othet 

Uses. ' 

9. Fast or Slow su^ace (s^e glossary). 

10. Uniformity of Ball Bounce. 

1 1 . Effect of Color on Glare and Heat 

■ * Absorption. 

12. Drying Time dfter rain. ' 

13. Availability of Service from Court Builder. 

14. Color-Fastness of Surface and its effect 

on Ball Discoloration. ^ 

15. Effect of Abrasive surfaces on balls, 

rackets, (Shoes and falling players. 

16. Effect of Lines on Ball Bounce, Tripping 

"Hazards, Maintenance of Lines. 



courts. The alley should be at least 24 inches wide and not 
less than 4 inches deep at mid-court, where a suitable drain 
shall be installed. The alley, from both extensions of the ba§e 
lines, should slope down toward the centec of the court. The 
downwardfall shall begin with a one inch drop in the first six 
inches, and then gradually slope dovn to mid-court. 

ShufTleboard courts are commonly lighted, from poles 
erected outside the courts. A 20 inch hinged pole with a 1500 
watt quartzlit floodlight would be installed at the base of the 
court next to the scoreboard or benches at the base of the court. 
Overbad lights can also be used, especially in recreational 

areas. ^ m i 

Other equipment frequently used are wood 2" x 2 back- 
stops installed (loosely) to prevent discs from rebounding 
back onto the court and thereby eliminate the half-round 
being play^ over. The end of the court with a scoreboard 
shall be designated the Head and the opposite end shall be 
known as the Foot of the Court. (Figure 2^) 

Tennis 

Space 

A single double court is 36 feet by'78 feet (Figure 25). 
There should be 1 2 feei of clearance on each side of the court 
and 2 1 feet of clearance between the baseline and the fence. 
This would mean that there will be an area of 60 feet by 120 
feet for each court. The baseline fence distance remains 
constant regardless of the number of courts. If several courts 
are placed side-by-side, the courts may be placed so that 
there are 12 feet between adjacent sidelines. Considering a 
bank of eigh* tennis courts, an area of 47.520 square feet 
would be required (120 X 396). 

For case of construction and economy, courts are general- 
ly laic out in two rows of four courts each or in a single line. 
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When the courts are laid out in one line, the area of.47,960 
squart feet and itt perimeter is 1092 (including a^ter fence 
between the tworows of courts). Surface arca^d fencing is... 
greater with the arrangement of two rowr^ four courts. 

A group or bank of eight courts wal used merely as an 
example! In most private 61ub installations, two courts for each 
battery is preferred because of ^esthetics, reduced drainage 
problems, and reduced traffic. 

The number of courts planned should depend on the speci- 
fic needs of the schbol. If all courts wcre in use, the eight- 
court facility would serve 32 students. Large clashes could be 
accommodated by having wall rebound areas and/or scjie- 
duling systems so that half of the class would be taught the 
tennis unit at one time. « . j m. 

It is recommended that courts drain from side to side. The 
U S Lawn Tennis Association suggests the slope for porous 
courts to be 1" in 20* t 30'; and 1" in 10* for non-i)orpu8 

courts. 

Surfaces 

The court surface can be selected from more than 100 
available^ finishes suitable (in varying degrees) for tennis 
courts. The following classification of surfaces by type and 

CLASSIFICATION OF TENNIS COURT SURFACES 
(as established by the US. Tennis Court and 
Track Builders Association) 

A. Pervious Construction 

(one which pemnits water to filter through 
th© surfscs) 

1. Fast Dry (Fine crushed aggregate) 

2. Clay 
3 Grsss 

4. Others (Dirt, Grit, etc.) 

B. Impervious Construction 

(one on which water dees not penetrate, but 
runs off the surface) 

1. Non-Cushioned 

a. Concrete 

b. Asphalt 

(1) Hot Plant Mix 

(2) Emulsified Asphalt Mix 

(3) Combination Hot Plant and . 

Cmulsified.Mix 

(4) Penetration Macadam 

(5) Asphalt Job Mix 

c. Others (V/cod, etc.) 

2. Cushioned Construction 

a. Asphalt Bound Systems 

(1) Hot Leveling Course and Hot 

Cushion Course 

(2) Hot Leveling Course and' Cold 

Cushion Course 

(3) Cold Leveling Course and Cold 

Cushion Course 

b. Synthetic 

(1) Elastomer 

(2) Textile 
C. Others 
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Chart Comparing Various tennis Court Surfaces 
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characteristics is reprinte^l by pcnnission of the United 
Slates Tennis Association (USTA). More detailed informa- 
tion regarding i^ennis court construction is available in the 
booklet. Tennis Courts, published by the USTA and avail- 
able from USTA Educat'on and Research Center, 729 AK <- 
auder Road, Frinceton, N.J, 08540. 

The court should be laid out on a north-south axis line. 
Care should be exercised to provide natural landscaping 
without creating shadows. Good lighting is essential. Plat- 
form tennis is extremely popular u\ cold northern locales and 
some of ♦he most effi'^ient installations locate several plat- 
fomis around a sinall centrally located room, well heated for 
winter. I^rge windows allow waiting players to watch pre- 
ceding ..latches in comfort 



Constmction Suggestions 

In staking out the space for the 60' by 30' surface, an extra 
4 feet should be allowed on each side and end for the founda- 
tion beams at the comers and at the locatifms of the uprights. 
This is to enable them to project far enough to furnish a base 
for the outer support of the uprights. Thus, the total area 
needed for the foundation beams is 68' by 38'. Commonly 
used specifications call for 4-inch by 6-inch foundation 
beams across the base of the platform, resting on concrete 
blocks, set so as to allow a distance between the beams of 4 
feet from center to center. Four concrete blocks, evenly 
spaced, ire requ'^-^d for each beam. Beams ofwood should be 
waterp' oofed witn creosote. The planking for the deck sur- 
face should be 2 feet x 6 feet Douglas fir and should be spaced 
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from W inch to Va inch apart to allow for drainage between 
planks. The comer uprights are of 4-inch by 4-inch, and the 
intermediate uprights of 2-inch by 4-inch, all projecting 12 
feet above the surface of the court, as previously indicated. 

The court should be luid out on a north-south axis line. 
Care should be exercised to provide natural landscaping 
without creating shadows. Good lighting is essential. Plat- 
form tennis is extremely popular in cold northern locales and 
some of the most efficient installations locate several plat- 
forms around a small centrally located room, well heated for 
winter. Large windows allow waiting players to watch 
preceding matches in comfort. 

Construction Suggestions 

I !ii staking out the space for the 60' by 30' surface, an extra 
4 feet should be allowed on each side and end for the 
f(f)undaiion beams at the comers and at the locations of the 
uprights. This is to enable them to project far enough to 
ftimish a base for the outer support of th^prights. Thus, the 
total area needed for the foundation beams is 68' by 38'. 
Commonly used sp>ecifications call for 4-inch by 6-inch 
foundation beams across the base of the platform, resting on 
concrete blocks, set so n to allow a distance between the 
beams of 4 feet from center to center. Four concrete blocks, 
evenly spaced, are required for each beam. Beams of wood 
should be waterproofed with creosote. Th^; planking for the 
deck surface should be 2 feet x 6 feet Douglas fir and shcild 
be spaced from W inch to inch apart to allow for drainage 
between planks. The comer uprights are of 4 inch by 4 inch, 
and the intermediate uprights of 2 inch by 4 inch, all 
projecting ) 2 feet above the surface of the court, as proy- 
iously indicated. 
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Around the platform are horizonval bars known as top rails 
connecting the tops of the uprights and bolted to the insides of 
each. These rails are of 2 inches by 4 inches along the sides. 
Thus, the rails to whivn the wire is fp^t^ned project inside of 
*he uprights, by 4 inches at the ends and 2 inches at the sides. 
The wiring covers all of the space around the platform except 
12-foot openings in the center of each side, at least one of 
which is closed with either netting or light gauge wiring. Tlus 
center closure is intended to contain errant balls. 

All wiring should be attached inside the uprights, running 
vertically and stretched in 6-foot widths from the top down to 
the tension rail below, described in the ensuing portion. The 
vertical wiring is then laced tightly with light galvanized wire, 
or held together with clips. All uprights are set back in oru r 
to prevent the balls from striking against them unu : clK)und- 
ing unevenly. 

At the bottom parallel to floor and a few inches above it, 
adjustable bars of 2 inches by 4 inches are provided and 
belted below through the platform with half-inch by 1 6-inch 
bolts. By adjusting these bolts, which raise or lower aie 
tension bars to which the wiring is attached, the wire can be 
kept tight and at uniform tension. Both sides and ends are 
similarly adjusted. The sides are set forward only 2 inches, 
due to being struck only glancing blows and requiring less 
clearance accordingly. 

The Wire 

The wiring at the ends of the platform should ,pc 1-inch 
mesh, 1 6 gauge chicken wire, though the sides need be on I ^'2- 
inch mesh to be satisfactory. 

The Net .^osts 
Net Posts of 3-inch by 3-inch, ^1 inches in heipht arc set up 
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Te,mis Court Layout 



Figure 26 
(Below) 



Courts at Middle Tennessee State University 



3 feet from the center of each side line of the playing surface, 
braced by four angle irons screwed into the coon an^ by a 
sappoiting^-inch by 3-inch beam diagonally angled inside, 

dThe Paint 
is important for looks, durability, rufTi- 
t during night play and ability to absorb 
and hold enough sarid to give the required non-skid surface. 
Many installations fail to consider this last point and as a 
consequence lost many playing hours following inclement 
weather. Light gieen is considered best for over-all play. It 
tends to renuin light tnou^ after application of sand. Care 
should be exercised to apply fairly thick coats to absorb the 
sand. A good rule of thumb for the amount of sand to be 
applied is: Too much is better than too little. Sand will wear 
away quickly. Between SO and 100 pounds of sand per court 
shoukl be applied to the .wet paint. 



Volleyball 

Although outdo9^<r^leyball is gaining in popularity, the 
required dimen^k^ are identical to the game pUyed indoors. 

Track and Field 

The planning of a new track and field facilityfor the 
remodeling of an existing one should begin with a stuoy of the 
International Amateur Athletic Federation rules oru track 
and field facilities. National Collegiate Athletic Ass odation 
and National Federi^on of State Higly School A^letic 
Association rules, on track and field facilities generally 
conform to lAAF rules but should be consulted for pcjssible 
deviation. " ' / 

Marking 

An all-we»tlier track should only be marked with a paint 



oompatibie to the lurfacing. The best means of iniuring thii 
ocMnpatibiUty is to use the paint recommended by the track 
surface manufacturer/ A non-compatible' paint can cause, 
nmons other thinp, peeling and cracking. 

Relay zones and staggers should be located by survey. The 
enginewing firm responsible for installation of the track and 
their surveyor should certify, in writing, that measurements 
are exactly as required in the track and field rules. Various 
colors may be used for each set of markings. 

^ start hAd finish line for all races run aroun^ the track 
sho^ M be located ^>proximi tely 1 5 meters from the bend of 
the first curve. A curve stanlng line for all races not run in 
lanes must be included in the markings. (See Figure 28). 

Drainag€ 

The track should shed water to the inside. Small curb 
openings pemiit the water to drain finom the track. Since t>.e 
area just inside lane one is usually used for warm-up and 
jogging, the drain field ditch sho^ Id be located about 6 to 8 
feet ikiside the track. 

The Steeplechase 

The steeplechase water jump will be loc;Ued on th* ins ide 
edge or outside edge of the track. Runnin^"} surface off the 
track and back again must be provided. If the water jump is on 
the inside of the track, a removal curb will be necessary. Plan 
for drainage and locate water connection near the water jump 
pit. 

The High Jump 

The high jump approach area should provide 22 meters of 
level surface (21.3 meters required by rule) from any angle 
within an arc of 150 degrees. The arc should be of synthetic 
material, usually the same as the track. The high jump pit 
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Lane Measurements 
Distance from Start-Finish Line to Star Line for that Lane 



One Turn Stagger 



Two Turn Stagger 



Lane 


Distance 
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Diit«ace 
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v leei 
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U leet 
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leet 
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24.08 feet 
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36.64 feet 
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15 • 
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15 
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must be a minimum of 4.88 x 2,44 meters and of a composi- 
tion tc providfc a safe landing (no bottom out) (Fig'ire 36). 

The Pole Vault 

The vaulting box must meet the lAAF specifications' and 
be immovable. ThsJ pit shall be a minimum of 4.88 meters 
wide and 3.66 meters deep. The pit should be made of sponge 
mbber and have a height of 91.44 centimeters (36 inches). 
Tne vaulting runway must be a least 38.1 meters in length (45 
meters is a desirable length). IxKate the pole vault so that the 
prevailiiig wind will be at the vaulters' backs (Figure 37). 
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The Long Jump and Triple Jump 

The minimum length of the runway of long jump and triple 
jump is 39.62 meters, but 52 meters is desirable if the triple 
jumpers are to have sufficient runway. If possible, the 
location should place the prevailing wind at the jumpers* 
backs, or to the side, but not head-on. 

The landing pit shall be sand. It is not less than 2.74 melcrs 
in width and usually 1 0 meters long. The pit elevation must be 
identical with the take-off board. 

The take-off board for the long jump .Tiust be at least one 
meter (four meters reconunended) from the near edge of the 
pit and ten meters from the far end of the pit. 

The take-off shall be from a board 20 centimeters wide and 
at least 1.22 meters long. The board must be immovable 
(Note: painting a take-off area on the runway does not satisfy 
this rule). 

In the triple jump, the nearer edge of the landing pit to the 
take-off board shall be 10 mete^ for high schoolers and 12.5 
for cullegiates. A 10.97 meter scratch line could be used by » 
the better high schcx)! atl letes and t!ie younger collegians 
(Figure 35). 

Throw inf^ Circles 

Portland cement concrete is the recommended material for 
throwing circles. Blushing the concrete while it is setting pro 
duces small ridges which aid in preventing slipping. A band of 



angle iron or steel is to be s^t flush with the concretie outside 
the circle. - . ^ 

T/^ inside diameter of the shot put and hammer circles is 
2.135 meters. The diameter of the discus circle is 2.5 
meters. Ttfe metal circle shall be six millimeters in thickness 
andtwoeentimeters in height. The metal circle must be firmly 
secured and flush with the throwing surface. 

The discus circle should be located so the athletes throw 
into the prevailing wind. 

If the hammer is to be thrown, a cage must be set up around 
the ring to ensure safety (the rule books contain a recom- 
mended design). 

<? 

The Javelin 

Figure 34 illustrates the javelin throw layout and detail of 
the jav.elin thrpw scratch boarxl. 

Archery 

Today, the teaching of archery iand competitive archery 
takes place bom indoors and outdoors. Indoor archery is dis- 
cussed in Chapter 2. Factors such as weather, type of 
program, terrain, space, and costs are considerations to be 
taken into account whtin developing an outdoor archery 
range. 

While the emphasis in this section is on outdoor instruc- 
tional archery, additional information on indoor archery 
(Chapter 2) and recreational archery (Chapter 7) should be 
consulted. An outdoor archery range layout is included in 
Figures 28 and 29, Chapter 7. For added breadth to an 
archciy program, consideration should be given to the 
competitive rounds of various organizations. Those archery 
activities that would require special areas are: 

• I ield archery range - According to the National Field 
Archery Association, a field course is designed in units 
of 14 targets each, requiring from 50 to 10 acres per 
unit, depending on the terrain. Two units or 28 targets, 
compose a Round, the shooting distance ranges from 
20 feet to 80 yards. 
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Figures 29J0JU2, and 33 
layout details for weight events, including shot f ut, 
hammer and discus throw. (All detail drawings for tmck 
and field events provided by U.S. Army Corps of En- 
ginurs.) 
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Figures 34,35, and 36 

iMyout details for high jump (and long jump and triple 
jump), pole vault and javelin throw. 
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• Ciout shooting requires approximately 300 yards with 
the regulation distance for women at 120 and 140 
yards, ind for men 180 yards. 

<» Archery-golf can be set up on a golf course or on 
existing large intramural fields. Dimensions can be 
established according to available space, keeping in 
mind the importance of providing sufficient space to 
insure the safctv of participants and passersby. 

• Competitive archery rounds. The variety of rounds 
varies greatly in distance, targets, and scoring. Con- 
sideration should be given to providing a range large 
enough to accommodate the FITA round. The longest 
shooting distance for the FITA is 90 meters for the 
men's round. 

To insure a safe range, space should be provided beyond 
the target line, free from stones and other substances that 
cause the breakage of arrows falling beyond the target. 

If a backstop is used, it should be of a '*see-through" type 
(i.e. a nylon net) to enable the instructor to have complete 
visibility behind the target line. Posts on which the net is hung 
shoukl be approximately 25 feet apart. The net should be 
hung from a heavy \vire (No. 8 clothesline). The recom- 
mended net height is 10 feet 

When shooting from beginning distaiice (20 feet to 20 
yards), there should be a minimum of 30 yards clear behind 
the target if no backstop is used. A hill is a natural backstop, 
but care should be taken to prevent anyone from wandering 
over the hill while class ft in session. 

When existing outdoor areas serve several activities, an 
archeiy range can be placed on one of several school sites: 
football field, practice field, hockey field, playground, or 
tennis couit. 

The overriding concern when an area of multiple use is 
used should be safety. To this end, grass or dirt surfaces are 
preferable to hard surface areas. 

Targets 

The type of target used is determined by the range and the 
roiind to be shot. Often the targets need to be taken in at the 
end of the day requiring portable targets. 

Non-Permanent Targets 

When targets must be installed and removed for each 
archery class, the movable kind is recommended. They can 
be set up in the following manner: 

Pipes that are two feet long and 1 inches in diameter 
should be spaced 38 inches apart and driven into the ground 
until the top end of each pipe is slightly below the surface of 
tJie ground. 

Prior to each class, the instructor and/or students can 
insert a pipe or stake that is 5 feet long and 1 inch in diameter 
into each of tht recessed pipes and secure the target matts to 
tJie pipes or stakes by attaching two wire lcx)ps on each side of 
the matt and sliding the loops onto the pipes or stakes. 




If desired, the recessed pipes can have a tl|rea«cl end so 
that a cap can be placed over the pipe opening. This will pre- 
vent rain and debris from falling ^nto the pipes when the range 
is not in use. 

Commercial riio^able target stands can also be used. 
Tripods can be used, although they are more cumbersome to 
transport and set up. In an outdoor range, the tripods should 
be anchored. Another idea for target stands is to use track 
hurdles upside down and wire the matts to the legs. 

Permanent Targets 

Permanent targets can be installed in the following man- 
ner: 

Each target-will require two supports. The supports should 
be approximately 6 feet long and can be of the following 
materials:.! -inch pipes, 2V^Mnch cedar posts, 2- by 4-inch 
wooden stakes, or steel fence posts. Stakes should be driven 
into the ground 38 inches apart and to a depth of at least 2 
feet An old rubber tire or 2 by 4s should be placed on the 
ground between the two supports. 

The bottom bale of excelsior or straw^should be placed on 
top of the tire or 2 by 4s so that it does not rest on the ground. 
This preserves the bales and eliminates arrows from sliding 
underneath. Two more bales should be stacked on top of the 
first, and all three bales should be banded together by using a 
banding toolor two straps of No. 8 wire. This is done by com- 
pletely encircling the bales and tightening the wire. If four or 
five bales are desired, the target supports should be within 6 
inches of the top. Supports should never extend higher than 
the tops of the bales. 

When using the metal supports, it is best to cover the sur- 
face of the supports with heavy nibber, such as old car tires, 
bicycle tires, or rubber hose cut in half lengthwise. To protect 
excelsior or straw bales from too much water, the top bale 
should be capped with a protective covering of plastic or 
roofing pap^r. 

A shooting line can be indicated by marking compound or 
with a rope or measuring tape stretched between stakes. The 
stakes should be placed directly in front of each target. For a 
permanent range, cement or patio blocks, bricks, or similar 
blocks can he recessed intr the ground to indipate shcx)ting 
positions. The distance frc u the target face to the shooting 
position may be painted on the face of the block. 

The Archery Manufacturers Organization has designed a 
sheltered archeiy range that provides the maximum safety for 
a cost comparable to a doubles tennis court. 

Selected References 

(Refer to REFERENCES section In Chapte II, INDOOR 
FACI' 'TIES and Chapter VII, RECREATION AND PARK 
/,RE AND FACILITIES.) 

A complete annotated bibliogfaphy appears In the appendix. 
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THE VAST EXPANSION in aquatics in the United 
States during the past three decades places new demands 
on planners of facilities for athletics, physical education and 
recreation. General considerations iii pool planning and con- 
struction are normally the same for aquatic facilities in 
schools and in communities. This chapter has been designed 
to aid pool planners in designing facilities that will meet the 
present and future needs for instruction and recreation. 

"'^^^ Design and Purposes 

Aquatic facilities can be designed for special programs or 
general use. Some programs require specific construction 
features. Others can be conducted in nearly any body of 
water. 

Most communities and institutions must plan for versatil- 
ity in program because of economic limitations. TJjerefore, 
the focus of this chapter will be on planning a peel complex to 
be used for the most complete aquatic pro-am. 

A complete aquatic program includes swimming instruc- 
tion, competitive speed swimming, synchronized swimming 
and aquatic shows, water polo competition, springboard 
diving, SCUBA diving, aquatics for the handicapped, small 
craft instaiction, and recreation. All these activities require 
specific pool design characteristics. 

Planning Considerations 

Those involved in planning pool construction should 
consult the references listed at the end of the chapter for the 
latest information on the subject. 

Design 

The pool activity which imix)ses more requirements and 
reslriciions on design than any other is competitive speed 
swimming. Fortunately, a pool designed for competition is 
adequate for most other activities, but a pool designed for any 
other use is likely to be inadequate 1( r ompetition. It is 
suggested that the most versa^ile pool be ^?lanned to meet 
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Indoor and Outdoor 
Swimming Pools 

Pool drawings by A.G. Thomas 

competitive speed swimming specifications with modifica- 
tions to acconunodate other programs. 

The current trend toward adoption of the metric system in 
this country complicates the pool planning problem, but at 
least two alternatives exist for allowing a smooth transition. 
The pool can be designed with metric measurements in one 
dimension *md U.S. measurements in the other, or a movable 
bulkhead may be employed to allow instant conversion from 
one system to the other. 

Movable bulkheads, properly designed, offer the greatest 
degree of versatility in Swimming pool prograAi planning. 

The design program, when completed, should represent a 
careful balance of such factors as pool size, program dimen- 
sional requirements, sub-soil conditions, filtration plant 
economics, advantageous shell construction, imposed bud- 
getary restrictions, future expansion possibilities, code reg- 
ulations, possible operational program changes, and irriiposed 
site or technical limitations that will affect the final pool 
design. The pool professional, engineer or arcliitect, is 
charged with preparing plans and obtaining bids for d project 
after the design prokram is formulated by the planning 
committee. AswinimSng pool consultant who has adequate 
experience in pobl programming and pool management 
should be employed for advice on-pool layout and special 
features. Such advice can t)ften help to avoid the many mis- 
takes so costly in terms of program restriction and economi- 
cal operation of the pool. In all states, pool plans must be 
submitted to local or state health authorities for approval 
before cbnstmction. 

Final determination of the safe pool load (using the 
recommendations in Table 1 .) can be establist ed by consid- 
ering the supervision available, the method of instruction, 
and the nature of the activity being conducted. For example, 
one instmctor with no assistance sliould supervise only 20 to 
25 non-swimmers in a class. 

Purity and clarity of the p(X)l water must be insured by 
jXoper planning for chemical treatment and filtration. Fortu- 
niii|ely. modern pwl designers and public health officials are 
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Table 1 

Minimum Recommended Occupancy 
Design Factors 



ACTIVITY 



AREA REQUIRED 



Shallow Water Area (under 5'0") 

15 sq. ft /capita 
25 sq. ft. ^capita 



Recreational Swimming 
Advanced Swimming 

Instruction 
Beginning Swimming 

Mptruction 



45 sq. ft./capita 



Deep Wate-' Area (over 5'0") 

Recreational Swimming 25 sq. ft./capita 
Diving (based on area 
within 30 ft. of deep end 
wall and 12'0" deep) 



400 sq. ft./capit^ 



Minimum Walk Width 
Sum of walk dimensions 

on both sides or both 

ends of pool 



Indoor Pools Outdoor Pools 
8 ft. 12 ft.- • 

24 ft. 30 ft. 



(Walk dimensions shall be horizontal clear deck 
width not including any portion of the coping or 
interior gutter sections.) 

changing the required standards for filter size to reflect the 
increasing popularity of aquatic sports. Many operators of 
older pools are finding that filter size an<l turnover require- 
ments for the time the pool was built are inadt*quate for the 
heavy use imposed on the pool today. Most health depart- 
ments now require filters of adequate size to filter the entire 
pool capacity in 6 hours, producing a turnover rate of 4 per 
day. Where heavy patronage or unusual factors are expected 
it is best to design the pool with a 4-hour turnover to insure 
water clarity and prevent costly shut-down time. 

If a pool is to be used for competition it must be no less ihan 
34 feet deep at the shallowest point within the competitive 
course. Most coaches prefer a minimum depth of 4 ft. A 
conxproqiise of 3 feet, 9 inches works well for competitive 
swimmers and provides water shallow enough for instruction 
for elementary school children. 

The ratio of shallow (under 5 feet) water area to deep (over 
5 feet) water area depends upon the pool size and program 
considerations. If springboard diving is to be part of the 
program it is essential that a safe diving depth be maintained 
for a distance of 20 ft. from ih(/deep end, and that the slope up 
to 5 ft. depth shall rise constantly over a distance of 12-14 
feet. Thus, a pool of 25 yds. (or 25 meters)^ standard length 
would contain 32-34 ft. of deep water and 4 1 -50 ft. of shallow 
water. Any smaller diving area would be unsafe unless the 
diving board were mounted on the side of the pool (See pool 
layout drawings: Figures 4, 4- A). 
, Deep water is also required for life saving instruction, syn- 
chronized swimming, water polo, and SCUBA instruction. 
.The ratio of shallow water to deep water must take into 
atx'ount the relative importance of these program com- 
pondnls. 

Diving boards should always be mounted at heights of 1 
and 3 meters from the board surface to the water surface. 
They should be tm.untcd a minimum of 1 2 It. from the pool 
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edge and at least 10 ft from the next board, measured center 
to center. A 15 ft. distance between boards, or between board 
and side wall is preferred. 

Pools built to include competitive speed swimming pro- 
grams should always exceed the standard course length 
specified by 1 inch or 2Vi centimeters to allow for workman- 
ship tolerances and for installation of electronic timing touch 
pads. 

A multiple-pool complex is the only complete solution to 
meeting total program requirements, though pools with 
movable bulkheads are a more economical compromise. The 
ideal multiple-pool complex woufd consist of a deep water (6- 
14 ft.) pool for competition, synchronzied swimming, 
SCUBA, water polo, and springboard diving; a mid-depth (3- 
AVi ft.) pool for swimmihg instruction, and a shallow (^-3 ft.) 
pool for small children. 

Figures 2-7 represent layout designs for minimum pools, 
compromise pools, and ideal pool complexes. 

The Program 

The pool planning committee should carefully review the 
program requirements before attempting to determine the 
kitnds of aquatic facilities needed. The list below suggests 
program possibilities which may aid planning groups in the 
development of aquatic facilities. Some, but by no means all, 
of the specific requirements for each activity are listed. 



Activity 
Swimming instruction for 
pre-school children. 
Swimming instruction for 
elementary school children 
and adults at all levels from 
beginner through advanced. 
Instruction in Life Saving 
and Water Safety. 



Specific Requirements 
Water 6" to 3' deep, capa- 
bility to wa'^m water to 86^. 
Water S r to 4*6*' deep. 
temperatures 80'^ to 84^^^; 45 
sq. ft./penon. 



Synchronized 
aquatic art 



swimming. 



SCUBA Instruction 



Swimming for the Handi- 
car;ied. 



Water at least 5' deep for a 
straight distance of 50' or 
more, some water of 10' depth 
At least 30' x 60' of water 
10' deep, plus some shallow 
water. P. A. System, special 
lighting capabilities. Special 
pool wall marking for under- 
water orientation. Under- 
water loudspeakers. Specta- 
tor seating. ' 

Water from 4' to 12' deep, 
preferable to 15'. Under- 
water speakers and under- 
water windo\Vs are helpful. 
Special storage area needed. 

Water depth to 6\ depending 
on age. Water temperature 
capability to 92' . Ramp 
entries into pool, wheelchair 
entry from parking lot to pool 
deck through locker rooms 
and showers. Special show- 
ers and toilets. Hoist at pool- 
side. Handholds at water 
level. (Refer to Red Cross 
text on Adapted Aquatics.) 
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springboard Diving 



Competitive Speed Swim- 
ming and Diving 



Recreational Swimming 



16' boards of 1 -meter and 3- 
meter heights, Ceiling ht 16'^ 
above board level. Water 
depth 12* to 16' from 6 ft. 
back to 20 ft. forward of end 
of board 10 ft. to 15 -ft! 
between boards and 12 ft. 
between board and side of 
pool. 

Special pool dimensions and 
markings. Depths from 3'9'' 
to 14\ Float lines; back- 
stroke and recall line anchors. 
Storage area, spectator 
space, team blocker rooms. 
Special consideration of 
water inlets and underwater 
lights. Starting blocks. 
Special gutter ^stems and 
recirculation requirements. 
(See current High School, 
N.C.A.A., A.A.U., N.A. 
G.W.S. Rule Books.) 

Adequate provision for 
supervision. Special appara- 
tus anchoring systems for 
game equipment such as vol- 
leyball nets, basketball bas-*' 
kets, po!o goals. Storage areas 
for game equipment. 
Largest possible clear water 
area more than 4* deep. Mov- 
able bulkhead facilitates en- 
larging areas. Storage for 
boats. 

Special markings on pool 
side walls. Provision for i i- 
stalling goal s, spectator 
space, storage provision for 
goals. All deep area 25 yds. 
or 25 meters by 45'. Ade- 
quate deck area for ofFicials. 



location of Specialized Areas 

If a multi-pool complex is being planned, the placement of 
the pools in relation to each other and to other facilities is 
important. The shallow-water instructional pool should be 
located in the area adjacent to the competitive pool. It should 
Vbe located conveniently in terms of shower rooms, drying 
rooms, locker rooms, lavatories, and classrooms. Access by 
handicapped persons should be facilitated. , 

The indoor deep-water competitive pool should be at 
ground level, with convenient spectator access to corridors 
and exits so that audiences may come and go without tra- 
versing the pool deck or the rest of the building. Spectator site 
lines are extremely important since this pool will also be used 
for synchronized swimming competition, water shows and 
interscholastic or intercollegiate water polo games. This pool 
should be adjacent to team rooms, storage areas, locker 
rooms, classrooms, and the shallow-water pool. 

The indoor diving V/ cll should be in the same spectator area 
as the competiliun pool, but separated from it by a permanent 
wall or movable bulkhead. Where possible, the diving boards 
should run parallel to the ^(^ectator seating. (See multi-pool 



Boating, Canoeing, Sailing 
Instruction 



Water Polo Competition 



complex drawing ) Spectators should be elevated above the 
pool deck by placing them on a balcony at least 6 ft. above the 
pool deck. If access to the pool de^k is necessary, it should be 
limited and controlled. 

Recommended Features (General) 

Rectangular shape for pools 
Cove comers to facilitate Cleaning 
Acoustically treated wall^iuid ceilings 
Humidity control 

Separate temperature controls for spectator area 
Central office with bay-type window providing o'oserva- 
tion of entire aquatic area 

Entrance to office from outside corridor not in general 
student traffic lanes 
Separate ventilation system for office 
All ladders recessed into pool wall, with a minimum of 
two on each side, of each pool, three feet from end walls. 
None in end walls. 

In diving wells, ladders may be placed on end walls, but ' 
shouki not be recessed, and should be easily and quick- 
ly removable. 

Ddnking fountains and cuspidors in each area 
All decks and floors of 1-inch non-skid tile 
Telephone in wall receptacle at each end of natatorium 
Separate cut-ofT system for class b6lls if located in 
natatorium 

Distance markings on pool edge in yards and meters 
Depth markings on sides and ends of all pools 
Bulletin boards, 10' x 20* in each pool area 
Electric wall clock with large second hand :n each pool 
area 

Underwater windows at least 4' x 3\ in ^jide wall of 
each pool. In deep-water pools, top of window a mini- 
mum of 3*6*' below water surface, and 10' from end 
wall 

Consider building the pool without windows. Glare or 
reflection from windows is a major problem for instruc- 
tion or for guardmg of pools. Skylights directly above 
the pool cause less problems than windows. If windows 
are used, keep them small and as high as possible. 
Consider a system of drapes or blinds to cover all 
windows and/or skylight* to eliminate reflection on the 
water while teaching, to darken the pool for.aftemoon 
or early evening water shows, and to allow movies in 
the pool area during some classes. 
Vacuum cleaning system for pool bottom 
Traffic pattern such that patrons must pass through 
shower rooms between lockers and pool, and between 
toilets and pool 

Recommenced deck space ranging from 10 to 20 feet 
on each sidd and ends of pool will 

Watei inlets on end walls must'bc flush-mounted and 
located directly under float line attachments. 
Underwater lights on end walls must be at least 4 ft. 
below the water surface, and must be on a separate 
switch. 

Adequate clear wall space for mounting scoreboards 
and large record boards. Space for large wall pace 
clqpks exactly opposite the^emh ofLhe^ra^ekCourse on 
side wall. / ^ .^^^ _ 

Built-in capability for through-deck wiring for elect- 
tonic timing systems anp scoreboard. 
Pul^lic Address System and adequate microphone con- 
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nections»(one at each underwater window, also) 

• Special wiring and attachments for special lighting for 
shows, and for attachment of scenery to walls and 
ceiling 

^ Precise water temperature control for competitive pool 

• Wall receptacles for plugging in underwater speakers 

Additional Features (Diving Wells) 

• Recessed ladders in s?'1e walls 5' beyond the f^nd of 
diving boards 

• Removable ladder on end wall midway between diving 
boards 

• System for water surface agitation beyond end of diving 
boards (bubble or spray) 

• Pools built specifically for diving should be a minimum 
of 14' deep to k maximum of 18' deep 

^ Ceiling height 16' above highest board and IT above 
highest platform 

• Guard rails on all diving boards. Extend to water edge 

• Boards extend 6' to 7' over water 

• Consult Diving Facilities" drawing 

• Separate filter and heating systems to allow different 
water temperatures in diving well and swimming pool 

Additional FeatOres (Instructional Pool) 

• Separate fiher and heating system to maintain water 
• temperature at 83-84 degrees. Capability to 90 degrees 

for handicapped and pre-school 

• Entrance ramp recessed off side of pool for wheelchair 
entry. Deck hoist for handicapped swimmers 

• Ram ), if large enough, can be used as instruction area 
for 1 re-school children. 

Recirculation and Filtration System 

All modem pools are equipped with a recirculation and 
filtration system. Filters fall into three general classes: sand, 
diatomaceous earth, and cartridge type filters. Rapid-fiow 
and high-rate sand filters, and cartridge filters are of the 
pressure system type. Diatomaceous eartli filters can be of > 
either pressure or vacuum system types. The flow in these 
systems can be reduced to the simple schematic diagrams 
shown in Figures 8 and 9. 

Each system includes ^ pump for moving the water arid 
piping to take the water from the pool and pass it through the 
filter and treatment units before returning it to the pool. Local 
, and State sanitary cod^s must be consulted for requirements. 

In the sand filter sj^stems, water impurities are held on top 
or within the media bed. A coagulant fioc may be used to 
remove extremely small particles. The system is cleaned by 
^ reversing the flow and backwashing the bed. 

Cartridge type filters are composed of permeablecylinders 
of fibrous material which traps particulate matter as the water 
passes through. They may I cleaned by backwashing, or by 
removing and cleaning the cartridges. 
' Diatomaceous earth (diatomite) filters remove particulate 
matter as the flow passes through a thin layer of diatoma- 
ceous earth which is held by water pressure against a woven 
cloth or metal mesh element. When the layer of media 
becomes clogged, the filter is cleaned by sluicing the elements 
with water until the media is washed away. A fresh layer (pre 
coat) of diatomite is then placed on the elements and the filter 
is returned to service. During the filter cycle, the clement 
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coating is kept porous longer by the addition of small amounts 
of diatomite slurry to mix with the dirt fn^m the pool. 

In all cases, flow rates and filter sizes should be calculated 
to produce a minimum turnover of 6 hours. Exceptionally 
heavy use may require a turnover rate of 4 or 5 hours to insure 
maximum water clarity. 

Chemical Equipment 

Careful consideration should be given to pool chemical 
equipment. High quality, heavy duty equipment should be 
purchased. It is this equipment along with the filter system 
and cleaning system that will keep the pool water chemically 
balanced and clean. Always follow the manufacturer's 
instructions carefully and have a thorough understanding of 
all equipment. 

For large pools which get year-round use automatic con- 
trols for water chemistry may lower maintenance cost by 
holding chlorine and PH at precise levels. 

POOL SHELL EQUIPMENT 

Gutters and Skimmers 

Pools use gutter systems *4nd skimmers for removing 
surface water. Gutter designs include deck-level, recessed, 
and semi-recessed. Pool consuhants, health officials and 
swimming coaches should be consulted in determining what 
is best suited for the particular installation. 

* 

Inlets 

Pool water is returned from t' * filters at different locations , 
through connections in the pool .,nell. Inlets can be set either 
in the wall or in the pool floor. Wall- -nounted inlets should be 
flush- mounted and should be placed only directly under float- 
Hne attachments if they are necessary in the end walls of 
competitive pools. Local and svate codes should be consulted 
for requirements. 

Drains 

Drains are located at the pool bottom for the collection of 
deep-end water and for emptying the pool. Usually, a remov- 
able grate is set in a frame, flush with the bottom of the pool 
and firmly secured in place so it cannot be removed by 
swimm;irs. 

Main drains are also used as pool-water returns, similar to 
an inlet, and styles to accommodate these systems are avail- 
able. Perforated drains are desirable for safety. Drains 
should never be set directly below the diving trajectory. Local 
codes set standards for the size of the drains. 

Hydrostatic ^eiief Valves 

Hydrostatic relief valves can be the most important shell 
equipment provided. Evet^ pool, when empty, is essentially 
a boat hull. Water beneath the hull tends to cause the pool to 
float. Hydrostatic relief valves relieve external water pres- 
sure on the pool shell. 

Alarm Systems 

Alarm systems for indicating the pre* encc of persons in the 
water when the pool is closed and unsi'perviscd can perf i 
an important watchman sci*vicc. 

Illumination Systems 

Underwater lighting must he installed m accordance with 
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, Figure 1 

Reprinted from 1978 Swimming Pool industry Market Report with permission o/swimminc; I'OOI wil-Kl Y/swiMMlNr; pool, A(;i- 
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/ Figure 2 

Reprinted from 1978 Swimming Pool Industry Market Report with permission of swiMMiN(i POOi wi:!-Kl.Y/SWlMMlN(i P(X^1. Mil. 
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local requirements. This information should be obtained 
, early in the design-program planning stage. If underwater ^ 
^ lighting is to be used, it should be restricted to 1 2-volt lighting 
and should be equipped with groun4-fault-interrupter equip- 
ment which has been Oheckcd for effectiveness by a qualified 
electrical engineer. 

Underwater lights contribute greatly to the safety and 
maintenance of the pool and arc essential to water show 
production. They add tremendously to^the aesthetic aspects 
of the pool. 

;^Attenti6n to the spacing of underwater light units is. 

• needed. The Illuminating Engineering Society recoitimenda- 
'tions yield good results, although what appears to be ileeded 
is a calculation of lighting on the basis of volume, rather thftn 
the basis of area. i 

White lighting, containing a light tinge of blue, has been 

• used successfully for night lighting. For outdoor pools that 
are lighted at night, amber lighting has proved most eflFectiVe 
in minimizing insect attraction. Other colors reduce the 
transmission of light to^a sarious extent and cause* <he 
swimmers to look garish. Area lighting should be designed by ^ 
a lighting specialist. \ 

The N.C. A. A. recommend?> that indoor competitive pools . 
be lighted with an intensity of 100 foot candles at the ^ater 
surface, especially when events are to be. televised. Foi 
recreati^lR use, 60 foot candles is adequate. It is important to 
provide for Qasy and ecbnomical access to lights for changing 
bulbs. 

Excessive source glare can be prevented by a sufficient 
number of fixture locations. ^Mounting height for fixtures 
should be atleast 30 feet for uniform comfort levels and glare 
reduction. ^ ' . 

Colored spotlights can be used effectively for architectural^ 
or aesthetic interest and for highlighting the diving tower, 
starting blocks, ladder locatioijs, walls and other areas.* 

Infra-red heating lamps and quartzline heating fixtures, in 
addition to provi ling light, can be used effectively for pri>- 
jecting radiant heat to ensure extra comfort, at principle acti- 
* vity locations. Springboard divers, during competition, must, 
spend a cohsiderable amount of time on the deck. Infra-red 
heating of the waiting area is desirable. 

Control of Air Circulation 

Air circulation and humidity control-need close attention 
ih pool design plamiing. Circulation fans should be removed 
from the pool area to reduce the noise level. Large volume air 
circulation designed- to reduce humidity often results in 
chilling swimmers when they emerge fi:om me water. Increas- 
ing the temperature of the circulated air makes the relative 
humidity even less • and results in further chilling. It is 
essential to maintain a relative humidity of approximately 75 
to 85% for swimmer comfort. 

Whenever possible an "air-v/air' should be maintained 
between swimming areas and spectator areas, and a lower 
temperature arid humidity level should be maintained in the 
spectator * area. Generally speaking, water temperature 
should be maintained at 79-84 degrees and the air tempera- 
ture at deck level should be 4 degress warmer than the water. 
At temperatures above 85 degrees the air and water tempera- 
tune should be the same. 

Electrical Outlets 

Multiple electrical outlets should be installed on the sides 
and ends of the natatorium wall. In addition, microphone 
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jacks and possible underwater spcaktt jacks should be 
spaced according to program possibilities. 

AW electrical outlets should be df the weatherproof, out- 
door type, grounded for safety. 

' Electrical outlets shbuld be high enough above-the deck to 

avoid* water splash, from mechanical deck scrubbers. I 

• • 

Deck Djains * * . * ^ . 

Consult local and state sanitary codes for placement of 
deck* drains. Jn general, water splashed or carried from the 
pool shQuld drain away from the pool Hp to drains at the far^ 
edge of the pool deck. The sbpe toward thp grains should 
exceed minimum requirements to ensure the absence of 
puddle formation on the deck. 

Storage ' ^ 

A storage room should be accessible ft^om the pool deck. 
This room should be constructed to meet the needs of the pro- 
grarp and should relate to the specific facilities. It should be 
equipped with double doors and flush thresholds and shbuld 
contain no obstructing pill|irs or inconvenient cul-de-sacs. A 
room with minimum dimensions oC20 by 40 feet will providjs 
space to acconllnodate canoes, diving boards, rescue boards, 
v/ater polo goals, SCUBA equipment and other large pieces 
of ecuipment used in the aquatic program. 

A.mple storage ^space and easy access should be planned: 
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Minimum Dimensions for 1 and 3 Meter, Springboards 
Figure 4 
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for Storage of pool water chemicals, diatomite, and other 
materials required for operation pf the pool. 

Other Mechanical Installations 

Below the aquatic wing, a tunnel should give easy access to 
all plumbing. 

Filtration and chemical treatment equipment should be 
located as close to the pool main drain or pool outlet col- 
lection system as possible. Where a multiple pool Complex is 
planned, the filtration equipment should be locate(j between 
the pools, or at a central location to consolidate plumbing 
costs and to improve efficiency of pool operation. 

Separate filter systems and temperature controls for each 
pool will greatly increase the flexibility in program jjind 
reduce the chance of a maintenance shutdown involving the 
entire complex. 

Q ^wimming Pools 
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CONSIDERATIONS SPECIFIC 
TO OUTDOOR POOLS 

Location 

Outdoor pools should be conveniently located in relation 
to other facilities for athletics, physical education and 
recreation. Locations in natural valleys, basins^, or depres- 
sions in the terrain should be avoided. Relatively dry sub- 
surface conditioi]^s are reoommended. Locations adjaceht.to 
wooded areas, industrial plants, main traffic areas, or other 
sources of possible pool contamination should be avoided. 

Desi m 

> 

The same design considerations are desirable for outdoor 
pools as for indoor pools, except that larger installations are 
frequently constructed outdoor^. 

Deck space for outdctor pools should be at least twice the 
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The SO meter pool offers ample space for all aquatic programs. Two movable floating bulkheads make it very 
- versatile. As shown, the bulkheads outline a standard 6-lane, 25-yard competitive course or water polo court. 
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square footage of the surface of the water. It is recommended 
that consideration be given to the development of a dry deck 
* area for sunbathers. 

» 

Windbreaks 

The structures Ipusing the dressing -facilities, ^showers, 
office, and mechanical equipment should be located to fprm a 
windbreak for the pool area in situations where the pre- 
vailing wind may interfere with swimmers' comfort. Plastic 
or canvas may be attached to the perimeter for additional 
ydndbreaks. . 

Water Heating 

In temperate uxid colder climates, provision for heating the 
pool watqr will extend the annual period of pool use. 
In very hot climates, it is helpful to provide for aeration or 
^ other cooling processes to maintain pleasant temperatures. 

• * Pool Coating 

^ . The interior surface of the pool should be finished with a 
smooth coating that can be kept clean, but will provide 
• ^ traction for safe walking in shallow water. 

Fencing 

Outdoor pool installations must be conipletely enclosed by 
a fence at least seven feet high. Local and State codes should 
be consulted. 

Diving Facilities 

Diving facilities depend upon the type of outdoor instal- 
lation. If at all feasible, the construction of a separate diving 
well is advocated. Boards and platforms should be mounted 
so the diver faces away from the sun during most of the day. 

Diving platforms add to the flexibility of the facility, and 
their specifications should conform to official A. A.U. and/or 
Olympic requirements for competition. Appropriate rule 
books should be consulted for jctails. 

Lanes 

Competitive lanes for outdoor pools, should be eight feet in 
width. 

Entrances and Exits 

Entrances and exits, and dressing rooms, should be located 
at the shallow end of the pool for safety, and ease of ^uper- 
visioil. * 
»* • ^ 

Mechanical Equipment 

Filters, pumps and other mechanical elements for the out- 
door, pool must.have sufficient capacity to take care of the 
\ extra deniands caused by airborne contamination elements^ 
increased growth rate of algae, and the rapid. dissipation of 
f chlorine due to direct sunlight 

The Pool as Part of a Recreation Complex 

In many cases, a community recreational swimming pool 
Vill be located in a park with other facilities. The relation of 
the pool to the other recreational facilities should be con- 
sidered in order to make the most effective and economic use 
of the total park. 

The pool complex should be designed with the total pro- , 
jected use in mind. The determining factors in itF dtsign are 

^ Swimming Pools 
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the number, ages, and special needs of the persons who will 
use the pool. ^ ^ , 

If the pool is to be used for competitive purposes, all re- 
quirements should be strictly followed with regard to dis- 
tances, depth, markings, and special features. 

Consideration should be given to swimming facilities for 
young children. Separate wading pools or increased shallow 
water areas in the repilar pools may be considered. Areas of 
3W - 4W foot depths can be increased to two-thirds of the pool 
length in larger pools. Separate wading pools of 6 • 30 inch 
depth should be provided for pre-school children. Such pools 
• should be fenced an4 separately controlled for safety. 

Because of the shallow depth and increased load of dirt and 
bacteria, all wading pools should have separate chlorinators 
and filter capable of two-hour turnover. Some state and local 
codes now require this additional filtration capability. 

Spectator Seating 

Bleacher-style spectator sections are needed when water 
shows and competitive meels are held in outdoor pools. Such 
seating may be permanent or portable^ depending on the 
needs of each institution. The stands should be parallel to the 
length of the competitive course and be placed so spectators' 
backs will be to the afternoon sun. 

Sound Sys^tems 

Public address systems, record .players, and underwater 
speakers are desirable additions to outdoor installations, r 

In the design stage, conduits within the pool deck should be 
planned for hidden wiring for electronic timer mechanisms at 
; each starting block, foi^ public address and underwater loud- 
speakers, and for telephone communication. wit|i each lifer 
guard chair and the pool office. 

A major consideration in designing the pool should be use 
of the fac/ility by handicapped individuals. The locker room 
dnd pobl areas should be accessible to and usable by persons 
with special limiting handicap^« « 

The number and placement of lifeguard :;tands and safety 
equipm^t should be made according to state and local regu- 
lations "ahd the number of persons using a given area of the 
pool. 

Provision must be made for checking clothes'for safekee^. 
ing. A system of lockers, baskets or nylon checking bags are 
most comifionly used. If the pool is tobe usedon ayeair-round 
basis, consideration must be given to the greater number of 
clothing articleJ which must be handled during winter 
months. See Chapter 9, for guidelines for locker room design. 

An important aspect of the pool complex, both from a 
corwenience and from a revenue standpoint, is the conces- 
sion area. This facility must conform to all state and local 
health regulations and should he designed to serve the out- 
side park area as well as pool patrons. Preferably, the con- 
• cession area serving the inside pool patrons should be fenced" 
from the pool deck area. No food or drinks should be allowed 
in the swimming area. ' ' 

Adequate parking areas should be provided. In many 
cases, the same parking area can be used by various facilities 
^within the complex. Planning should provide for easy access 
and orderiy flow of traffic for the total complex. 

Adequate proviyon for emergency and safety eauipment 
should be made, and staff members should be trained in its 
use. A public address system is an essential element of the 
«afety equipment as well as a convenience to jStaflF and 
patrons. 
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cal pool for the institution unable to build a SO-m^erpool This pool, with easily movable bulkheads. ^ 
; adequate Jeep water a fea for lifesaving classes, watirpolo, SCUBA classes, springboard dmng dnd . 
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CHECK USX FOR PLANNERS OF 
SWIMMING POOLIS 



General Considerations 

1 . A clear-cut statement has beert prepared on 
the nature and scope of the design program 
and the special ."requirements Tor space, 
equipment, and facilities dictated by the ac- 
tivities to be conducted. " ~ 

2. The swimming pool has been planned to mpet 
the total requirements of the .program to be , 
cdnducted as well as any special needs of the 
clientele to be serveo. — 

3. . There are other recreational facilities nearby 
for the convenience and enjoyment of swim- 
mers. ' * ' — 

4. An experienced pool consultant, architect, or 
engineer has been called in to ddvise on 
design and equipment. — 

5. The design of the pool incorporates the most 
knowledgSTMd best experience available re- 
garding swimroing pools. — 

6. The plan has been considered from the stand- 
point of handicapped persons (e.g., there is a 
gate adjacent to the turnstiles). 
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7., All plans and specifications have' been 
checked and approved by the local board of . . 
health. — * 

8. The poof is.the proper depth to accommodate 
• the various age groups and types of activities 

" it is intended to serve. 

9. The bathhouse is properly located, with en- ^ ^ 
trance to the pool leading to the shallow end.-.- 

10. The locker rooms are large enough and have 
been considered from the standpbint"Of 

' supervision. 

11. The pool layout provides the most efficient 
control of swimmers from showers and locker 
rooms to the pool. Toilet facilities are pro- 
vided for\vet swimmers separate from the dry 

area. " " 

12. Seating for swifnmers is provided on the deck^, . 

13. There is an area set aside for eating, apart 

from the pool deck. 

14. The area for spectators has been separated 

' from the pool area. 

15. There is adequate deck, space around the 
pool. More space has been provided than 
indicated by the minimurri . recommended, 
ddck/pool ratio. — ^ 

16. The swimming instructor's onice faces the 
pool. There is a window through which the ' 
instructor may view the entire pool area. There 

Swimming Pools 
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Figure 7 

This 3-pool complex seryes every aquatic need except a 50-meter Olympic event course. It serves more people and 
allows more concurrent classes than any single pool. Increasing the depth would make it suitable for platform 
diving. 



. is a toilet-shower-dressing area next to the 
office for instructors. , . 

17. The specifications for competitive swimming " 
have been mpt (7-foot lar\es; 12-inch black 
. lintfs on the bottom; pool pne inch longer than 
official measurement; depth and distance 
markings). _ 

1^. If the pool ?hell contains a concrete finish, the 
length of "the poo! has been increased by three 
inches over the ''officiar' size in order to 
permit eventual tiling of the basin without 
making the pool too short. * _ 

19. The width of the movable bulkhead has been 
considered in calculating total pool length. _ 

20. Consideration has been given to the method 
of moving the bulkhead. _ 

21. Provision has been made for'the switch to 
metric distances. ^ _ 

22. There is adequate deep water for diving (mini- « 
mum of 12 feet for <Jne meter. 13' feet for 3- 
meter boards, and 1 7 feet for 1 0-meter towers)^ 

23. f Adequate space has been provided between 
diving boards and between the diving boards . 
and sidewalla _ 

24. Recessed steps or removable ladders are 
located on the walls so as not to interfere with 
competitive swimming turns. _ 

Swimming Pools 



25, 
26. 



27. 



28. 



29: 
30. 
31. 
32. 

33. 

34. 



35. 



36. 



There is adequate provision for life-saving 

equipment and pool cleaning equippient. 

All diving standards and lifeguard chairs have 

been pr^^erly anchored. 

Lifeguard stands are provided and properly 

located. 

Separate storage spaces have been allo- 
cated for— maintenance -and -instructional 
equipment. 

There is a coping around the edge of the fJooL 
The deck is cf non^slip material. 
All meta! fittings are of non-corrosive materiaL. 
A properly constructed overflow gutter extends 
around the pool perimeter. 
The gutter waste water has been valved to 
i return to the filters and also for direct waste. 
Whore skimmers are used, they have been 
properly located so that they are not on walls 
where competitive swimming is to be con- 
ducted. * 
The proper pitch to drains has been allowed in 
the pool, on the pool deck, in the overflow 
gutter, and on the floor of shower and dressing 
rooms. 

Inlets and outlets are adequate in number and 
located to ensure effective circulation of water 
in tjie pool. 
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" Figure 9 
A smaller pool which is convertible from meters to yards 
by addition of a temporary bulkheat^ at the shallow end. 
Emphasis is on maxium possible shallow water for 
instruction while still allowing for safe springboard 
diving. It does not provide a svfficiunt length of deep 
water for life-saving classes or water pqlo and is poorly 
designed for synchronized swimming. . 



"L" PoQl, 25 yds./x 25 M. ^ 
25 yds. X 45' area of deep water for 
polo, SCIJbA» synchro and lile- 
saving 



figure 8 

The L-skapedpoofaUowsfor competition in 
meters or yards and ampU deep water for 
other programs. It does net allow as much 
shallow water for instruction, and is not as 
versatile as a 120x45ft pool with bulkhead 
Nor can meet officials walk thtfUll length qf 
the course op both sides. If more shallow 
area is prodded for instruction, it would not 
be suitable for water polo. 
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25m. X 45' 
Minimum safe diving area. 
1 M. and 3 M. boards. Only one board 
may be in use at any one time 
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37. There is easy vertical access to the filter room 
for both people and material (with stairway if 
required). ^ 

38. The recirculation pump is located belcvv the/ 
wQter level. /. 

39. The recirculation-filtration system ha^ b^'en 
designed to meet the anticipated futupepool 
load. ' * / 

40. ' Underwater lights are the 1 2-volt tvpe, and all 

metal in the pool area is grounde^lo a ground* 
fault Interrupter. 

41 . Consideration has been given to underwater 
lights, underwater observation windqws, and 
underwater speakers. 

42. JUndenA^ater lights in end racing walls ha\" 
been located deep enough and directly below 
siirface lane anchors, ^nd they are on a 

, separate ciwuit. ' 

43. ' Access from deck to underwater windows is 

dii^ect and uncQmplicated. 

44. There is a tunnel arourld the outside of the 
pooltor a trench on the deck pemnitting ready 

• access to pipes. o 

45. The gas chlorinator (if used) has been placed 
in a separate room accessible from and 
vented to the outside. 

' 48. A pool heater has been considered in northern 

Qlime^tes. 

47. Automatic controls for water chenF»istry have . 
. been considered. 



thei water surface are recom- 



Indoor Pools 

1 . There is proper ventilation. 

2. ' There is adequate acoustic treatment of walls 

and ceilings. . . 

3. There is adequate overhead clearance for 
diving (16 feet above one and three meter 
boards, 1 1 feet above 10 meter platforms), l 

4. There is adequate lighting (60 to 100 foot 



6. 
7, 

8. 

9. 

10. 



candles at 
mended). 

Reflection of light from the outside has been 
kept to the minimum by proper location of 
windowsror skylights. (Windows on sidewalls 
are not desirable). 

All wall bases are coved to facilitate cleaning^ 
There is provision for proper temperature 
control in the p< o\ room for both water and air_ 
The humidity a the pool room can be con- 
trolled. • _ 
The wall and ceiling insulation are adequate to 
prevent "sweating." 

An adjacent area is suitable for movies and 
lectures. 



Outdoor Pools 

^J The site for the pool is in the best possible' 
' '"^ location (away from' railroad tracks, heavy 

industry, trees and dusty open fields). 
2. Sand and grass have been kept the p'^oper 
distance away from the pool to prevent them 
from being transmitted to the pool. 
A fence has been placed aroi/hd the pool to 
assure safety when not in use. 
Proper subsurface drainage has been pro- 
vided. 

There is adequate deck surface for sun- 
bathing. 



3. 



4. 

5. 
6. 



7. 
8. 

9. 

10. 



The outdoor lights are placed far enough from 
the pool to prevent insects from dropping into 
the pool. 

Diving boards or platforms face north or east^ 
Adequate parking space has been provided 
and properly located. 

The pool is oriented con^ectly in relation to the 
sun. 

Wind shields have been provided in situ- 
ations where heavy winds prevail. 



(See Appendix for portfolio of pool photographs) 
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Figure Iff 

Adequate space for alt programs is provided in this^pool, but meet officials are limited to one side of the course. 
Anchors for backstroke pennant lines must be installed on the.pool bottom, or must span an extreme distance The 
piol is rather inconvenient to divide into areas for water sports or teaching. 
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TODAY, THE TREND is toward the multipurpose cen- 
ter serving a wjder range of needs than those of the 
traditional athletic and physical education prograitis. ^New 
^synthetic materials, new building techniques, and, most 
importantly, new program needs appear continually, making 
the task of building a permanent, single-use edifice nearly 
impossible and surely unwise. 

The terih ^^encapsulate<^ space'l by defin^on refers to < 
surrounded, enbasbd, or protected space. In common usage, 
the term has come to refer to aiiy sport building or relatively 
large enclosed space, including fieldhouses, dome<} stadiums, 
natatoriums^ ice nnks, arenas; tennis centers, auditonumsr- 
and warehouses. JJiis^ chapter will bie jimited primarily to 
analysis of the fleldhovse and stadium, with a brief review of 
the physical educatiop. center (under the heading, ''Conven- 
tional Design"). 

Fieldhouses were first constructed in the United States to 
meet storage needs hear outdoor sports fields. In the early 
season or inclem.«^nt weather^ it was a natural step to move 
practice periods for outdoor sports under the roof and on the 
dirt floors ci the fieldhouse. As the structures became more 
sophisticated, dirt floors became unaccep^liBffe, and flooring 
surf£ii.es were added which included wood, a^halt, urethane, 
and artificial turfs. Designers began to include locker and 
team rpoms, full plumbing facilities, pffices, and spectator 
accommodations providing wider indoor recreational and 
ir\structi9nal usage. 

Stadiurrs are built more specifically for exhibition pur- 
poses with mass seating. In addition to competitive athletic 
events, these structures are often used for such purposes as 
convocations, concerts, mass meetings and rallies. If located 
near educational facilities, they are also used for instructional 
purposes. 

General t'lanning Considerations 

To insure that the. facility wifl meet the intended needs of 
users, whether students, faculty, citizens, or professionals, 
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prelinphary study should include a survey of existing facili- 
ties and resources; present and projected physical educatipn, 
athletic, club or recreational programs; maintenance requtre- 
me^nts; tournament and mass meeting requirements; and 
landscaping and paricUtg needs. Ultimately, architecturi^ 
design should tajce into account the survey finding as well as 
general terrain, regional buildhig styles, practicality, diverse 
materiiUs, and aesthetics. 
The plans and specifications must conform both to state 
y and local regulations and to Accepted standards and practices. 

The building committee must understand its role: to coord?- 
-^—natCran^ove, recommend, support^ challenge, advocate and 
deny. It is a task with many ramifications. When an 
institution has determined that more space is needed for 
current programs or more income is needed, exploratory 
meetings are essential for determining what to build and how 
to build it. Remember that the technology is available to build 
what(;ver Can be envisioned, and, in the early stag€iK, all ideas 
are valuable. 

Location ^ . 

The location of the ne,w facility is of prime importance. 
Such a decision must take into^ consideration accessibility, , 
drainage, aiesthetics, landscape 'and topography, property 
lines and easements, utilities, Ecological and biological 
conditions, parking, and security. 

The f acility should be accessible to those v/ho use it mo^ 
frequently. Therefore^ it usually should be located near 
dormitories and physical education buildings. The facilities 
open to spectators should be easily accessible to the public 
and* at the same time, separated from other building. An 
analysis of the anticipated traffic flow in the building will pay 
enormous dividends in terms of efficient supervision and 
lower maintenance costs. 

Facilities should be located to permit expansion. Attention 
should also be given to the slope of the land outside the 
buildings to assure surface drainage. Engineering features for 
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foundations, reinforcement, drainage, pumps, and valves 

^ should be carefully lissessed 

The facility should b^'located in attractive surroundings 
and should be pleasing in design. The design should be 
functional rather than traditional. It is possible for an 
architect to plan a building that will |>e modern and functional 
But still blend in with the existing architecfure of an area« An 
effort should be made to locate the structure , away from 
industrial and congested areas. 

Adequate parking areas a4iacent to the facility, with 
paved access roadway leading to the building, are necessary. 
When adBflssion is charged for t)arking, a fence with a 
minimum height of seven feet Unrounding the spectator 
structure and'^the enclosed, field is essential. Gites are 
necessary for spectator §nd service entrar^ces and exits. 
Admission gates sh(Hild be*located near (Jhe parking lots and 

^ other main approaches to the structure. The number and size * 
of the entrances depends on the projected apd potential 
^attendance. Exits should permit the crowd to<,vacate the 
enclosure in 10 minutes.^ Twent^two inches of linear exit 
space should be permitted for each 500 spectators. At least 
one g^te 1 4 feet high tod 1 4 feet wide should be prbvideu to { 
accommodate truckii and buses* . 

Fieldhouses 

4 Today, the building most conunonly known as the "field- 
house" is* a structure that encloses a large sports ar^a for 
physical activities that do not wartant an expensive, monu- 
mental school structure. Instead, the activity.area is enclosed s 
6y low-cost construction. The structure, a competitive neoes- 
si«:y in cold weather climates, is common in the northern 
/ lattitudes. - .. 

Time and acceptance of low-cost construction has made it 
'\ difficult to differentiate between the gymnasiums built in 
recent years and the fieldhouse of earlier decades. Histor- 
ically, the gymnasium was a small enclosed area/or indoor 
sports surrounded by the main school structure. Today it is a 
^ large expanse located in a wing of the building or in a separate 
building. In many cases, the gymnasium and fieldhouse have 
become synonymous. - ♦ 

Typical education functions performed in the fieldhouse 
\ include instruction in the physical education program; 
practice foj^ intercollegiale athletics; intramural, interscho- 
lastic or intercollegiate competition; informal play; horse- 
, bacK riding; exhibitions; commencement exercises; registra- 
tion; and final examinations. Community uses may include 
concerts, exhibits and mass meetings. 

Educational instjtutiors should consider total activity 
program needs when pla .ming a fieldhouse. It is desirable to 
include facilities for women's physical educfition ahd recrea- 
tion, such as tennis, volleyball, badn^inton, and gcflf. , 

Location and Size * ^ 

^ Some institutions may wish to plan a fieldhouse in 
' connection with a stadium or arena. In this case, considera^ 
tion should be given to combining the two structures in such a 
manner that the back wall of the stadium may serve as one of 
the sidewalls of th^ fieldhouse. Such a plan may have 
interesting possibilities, both from the standpoint pf economy 
and effective development of the areas under the stadium. 

If the fieldhouse is needed for class instruction on a 
campuy,*Tlie preferable location is adjacent to the main 
gymnasium building and natatorium. If space is not available 



in proximity to the gymnasium^the fieldhouse wilf effectively 
service the intramural activities and intercpUegiata sports, 
even though it is constructed in a peripheral area of the 
campus. It should, however, be placed in an area contiguous 
to athletic fields and free from critical paiiing problems. 

A recent innovation on some large universi^ campuses are 
''satellite*' fieldhouses, developed at severa locations on 
campus contiguous to the dormitories or living quartert. This 
, makes recreational areas immediately available to the stu- 
dents and eliminates thelieed for locker room facilities at the 
site. Locating facilities "where the students art" promotes 
recreational participation and redpc^s piurking problems at 
the central area facility (Figure 1, 2). 
' The size of th^fieldhouse should be detenninedby careful » 
study of the present and future nefds of jltograms in athletics, 
physical education, ai)d recreation; cliifiatiQ conditions of the 
area; existing facilities; and available funds. Consideration 
should be given to the sia^ and make-up .of the population 
likely to use the facility simultaneously* 

The minimum length of the fieldbouse should accpmmo- 
date dt least a 60-meter straightaway for track, plus suf- 
ficient distance for starting and stopping. A widp door at the 
^ end ofthe straightaway, to permit competitors to run outside . 
the fic4dhouse, will prevent injuries and eliminate' a psycho- 
logical hazard where space is limited. Six lanes are desirable. 
Field level ent^^1ces Col* the public should be sharply limited % 
in order to prevent collisions between runners and other 
individuals. The track size should be compatible with tl\e 
^ demands of competitive running evefits. 

The area surrbunded by a one-eighth > meter track can • 
include the following facilities: a regulation basketball couM 
(or several basketball cross- courts),, tennis courts, broad- 
juTip, high-jump and polcr vault runways and pits, and a shqt- 
puf area. It is preferable to isolate tht shot-put area at one end 
of , the building. Portable pit boxes can be brought within ^e 
trdtk oval for shot-put, high-jumping and pole-vaulting 
during meets attracting spectators. The minimum wi^th re-^ 
quired tp house a baseball infield is 125 feet 
* Thus, the size of the facility depends in large part of the 
kinds of activities it will house $nd the number of partici- 
pants* dimensions ofthe activity area should not be less than 
150 by 250 ifeet. The -practical number of square feet per^ 
person is determined on a slidiiig^Male. Under normal cir- , 
cumstances, a college of 1,000 studdnts requires 18 to 20 
square feet per student, while for a larger institution the figure 
{decreases to 12 to 15 square feet per student.. ^ 

The height qf the structure will * be determined by the 
; ntunbcr and location of the balconies to be provided. The 
fieldhouse, must be able to accommodate crowds effectively 
and safely, particularly when^many different types of activi- 
. ties are scheduled. ^ 

Fieldhouse Encapsulation 

The encapsulation of vast surface areas to accommodate 
multipurpose field layouts ha? created the opportunity to 
develop a variety of construction techniques.^ensile struc- 
tures, systems engineered buildings with modular capabili- 
ties, wood Quonset structures, geodesic dopies, and air- 
supported membranes pre examples of building designs that 
have been successfully used in fieldhouse development. 

Systems Construction , , 

The term "systems construction'* commonly refers to 
buildings consisting of pre-designed, pre-cngineered» faG|tory- 
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' Figure 1 

Exterior and interior views\f satellite recreation building at Ohio State University 



constructed units shipped to the site for installation. The lay* 
man usually refers |p these buildings as p/efabricated or 
modular buildings^ These buildings offer a wide range of 
possibilftieslbr exterior and interior design! Systems build- 
ing was introduced in the United States in 1962, and, 
interestingly enough, schools were mnjor clients. The one^ 
level sprawling schools that dot so much of the American 
landscape are testimony to the systems approach. More 
sophisticated designs and technoloqgy now enable facilities to 
be built in this f^hion while escaping this sameness of 
appearance. 

The prcjlonged construction time of many projects Venders 
buildingS' obsolete the day they are completed. ^ viable 
school building progrdm, therefore, depends inlarge measure 
on effecting economies jn both time and money. Systems 
construction ha$ managed to control the length of building 
time and subsequently the cost of construction. 

Ideally, systems building comprises four stages: 

1 . Study of .user requirements. 

2. Establishment of performance standards for the builds 
ing subsystems or the entire system. 

3. Intention of individual building subsystems into a co- 
ordinated f^uilding system. . . 

4. Testing of componenfTtor subsystems) t6 assure that 
they satisfy performance standards. " 

One begins, always, by describing the way ii\ which a 



facility must work. Then portions of the project are isolated 
for q)en, competitive bidding, creating a series of solutions, 
or subsystems. It is a condition of each solution that it must 
integrate with all the others, a requirement that fp^ters 
cooperative efforts on the part of many subcontractors. 

Cbnstruction systems are erected quickly, enabling inside 
work (b proceed unihterrupted by unfavorable weather. Site 
construction de'pends on a builder's ability \o apply the 
mo4ular systems to a particulafr type of structure. The full 
value in systejlns construction depends oA the builder's per- 
formance inTitting the pieces together... 

One advantageof ^'ystems building is "fast track schedul- 
^mg/*~Th^$ "techm iue"8aves~timl5; IndTHcrcBy^ 
struction monies. The system permits several construction v 
steps that normally fallow one another to proceed simultan- 
eously, resulting in significant time sayii^. The theory 
behind fast tracking holds that any phase of a project can be 
begun on a foundation of gtineralited knoM^ledge. Jhe speci- 
fic needs can be determined at a later date without sacrificing 
efficiency in eithfer the design or construction processes. The 
necessary beginning drawings for the systems portion of the 
project can be issued as soon as basic design decisions are 
reached, l^is enables the architect to apply Cast track 
scheduling. Consequently, those parts of the buildingWhich 
require the most time, such as foundations may be begun 
immediately. 



Figure! 

University of Michigan North Campus Recreation Building 
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Figure 3 

Hyperbolic paraboloid desigr^ Branch Rickey Center at Ohio 
Wesleyan 




' Fi2Un4 
.Systems engineeredimodulatnatatorium at Wortiiinjgton (Ohio) 
High School . 




Figure 4-A 

A modular steel building which covers the Iceland ice arena 
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The modular concept is employed in tl^e construction of 
the pop^ilar fieldhouse/arena activMes center with the ttypef- 
bolic paraboloid architjMrtural style. Any number of modules 
are de\'eloped, and the activities spaces are placed inside the 
building. Additional modules can be added as needed at a 
future date (See Figures 3, 4). , 

Tensile Structures 

^ Tensile structures are a viable altentative when climatic 
conditions dr building codes prevent the use of the air 
structure. Tensile structure incorporates a membrane cover 
supported by rigid columns. Cables are carried to anchor 
points and over poles or masts for support and stabilization, 
lightweight structures do not require the>same amount of 
construction materials needed in conventional buildings. 
Fabrics manufactured by several corporatitms are like those 
used on the air structure with cable-restraining nets. They are 
noncombustible, self-cleaning, and maintenance free. The 
tensile structure, unlike the pneumatic structure, can be 
partially opened when desired without affecting the structure 
of the building. The concept is the same as if the sides of atent 
were rolled up (See Figures '5,6,7,). , . 

Geodesic Dome 
A geodesic dome offers another option in encapsulation. 

. BasiciEiUy, a geodesic dome Is a "framework to enclose 
space." In this context it is encapsulating space. In technical 

"^rrranguage a geodesic doine is the result of a^crieyof physical" 
and complex mathematical properties that create a light- 
weight, strong, transportable and economical structure that 
can be used in a multitude of ways, It is niadc by precisely 
interlocking triangles which appear as a series of hexagons on 
a complet^ building. Enormous spans and heights can be 
achieved, including a complete sif>here, without the need of 
in$ide support walls. The familiar half-sphere shape has 
given way to many complicated shapes as engineering know- 
ledge and confidence has progressed. 

Air Structures 

Traditional roofs constructed of wood and/or steel have, 
since about 1961, been joined by a newly accepted type of 
roofing— air structures. Air shelters work well as environ- 
mental covers placed over existing recreational areas, and for 
many institutions, the "bubble*' is the^answer to aii increas- 

* ing need for large activity areas at a nominal cost. Cost 
savings are in proportion to the size of the space to be 
covered. Spaces over 300 square feet usually bring a cost 
savings when compared to conventional roofing. Because of 
heat gain, which seems to present a more severe problem than 
heat loss, the northern areas of the United States seem to be 
better suited for environmental covers. There are numerous 
playing fields around schools arid colleges which lend them- 
selves easily to air fabric encapsulation. 

* There are a number of different kinds of air structures now 
on the market, consequently air shelter technology has 
become more sophisticated. Canadian Architecture listed 
the following advantages and disadvantages of air shelter 
technology: 

Advantages 

• low initial cost. Air shelters allow a client with a small 
capital budget to acquire a facility that could not be obtained 
if conventional construction techniques were employed. 
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Figures 

Interior and exterior views of La Verne C 

• Speed of erection. The actual erection of th^ envelope 
takes only one or two days. However, additional lime is re^ 

^quired fpr the ground work, site services, foundation, anchor-, 
_age^ flooring, and install&on of mechanical and electrical 
equfpinei^trOnlyjnmiin^al field labor is needed^ 

• ^fl^g of deflation, inflati on, an d repair. Deflation and 
inflation of the fabric envelope docs not require skilled labor. 

. Miuiy existing structures come supplied witii repair kits. (The ^ 
i jpair of a m^jor fault requires skill and special equipment 
such as that heeded for electronic fabric welding.); 

• Portability: >yhen deflated and packed, jthe fabric 
envelope can be stored in a small space pr easily (tansported 
elsewhere for storage or use. Depending on the size of the 
envelbpe, deflation and packing requires one or two days. 

• Adaptability for temporary functions. Vox temporary * 
use, the air-supported structure has definite physical and 
financial advantages over a conventional building. A number 
of manufacturers are now preparing to lease their air-, 
supported structures, which will increase their attractiveness 
for short-term use. . ' 

• Long-span and high-ceiling features. Clear and unob- 
structed space is an inherent feature of the stmcture. Conven- 
tional long-span and high-ceilirtg structures are much more 
expensive. When the intended function demands t^ese 
structure attributes, the air-supported structure may have a 
defiiiite economic advantage. 

• Integrated heating, ventilation, and air-pressure 
system The integrated system is also an inherent principle. 
Lengthy duct works and pipe works are not required. The 

'warm-up time of the space is a matter of minutes. 

• Maximum use of daylight illumination. Translucency 
is characteristic of some kinds of envelope fabrics. Artificial 
lighting is minimized during daytime' use. 

Disadvantages . 

• Limited portability in certain applications. The degree 
of portability depends on the type of tjonstruction (concrete 
foundations, conventional flooring such as wood), and site 
services such as gas ar^d electricity are not portable. 

• Life span. The fabric envelope in use today has a life 
expectancy of up to 25 years, with longfer-life materials being 

"encapsulated Spaces and Stadiums 



5 and 6 

^ll^e Student Center andjitrama Center • 

" tested. All othejr items such as the foundation, flooring, and 
mechanical equipment have the life span of a conventional 
building. 

• Poor thermal insulation. The cost of heating is a 
significant factor and should be evaluated against that for a 

QQiLventional buikUngjover time. During winter month&when- 

'the heat is required to melt (he sno^or to cause it to slide off, 
a safe level of temperature will have to be maintained at all 
times at theexpen^e of heating costs. If the bubble is not to be 
heated during the inactive hours, it will have to be suf^r- 
vised constantly for the dangers of unexpected snowfall. In 
the summertime the heat gain of the air-supported structure 
poses a cooling problem. ^ * ^ 

^ Acoustic problem. The curved shape of the air- 
supported structure prbduces a pl^culiar adou&tic environ- 
^ ment. This ^ses limitations on its me for large gatherings 
and open-plan arrangements for di^erent ^ups.. . 

• Pressure. AXiho)!^ the air pressure in the structure is 
only one inch of water column, some sensitive people feel a 
slight effect on their eardrums, particulariy at the moment of 
entering the"" structure. 

• Uncertain performance over a'long-term period. Al- 
though the structure has undergone numerous tests by recog- 
nized laboratories, many long-term p'-edictions are extrapo- 
lated from short-time tests. Some regard this kind of **accel- 

Figure 7 

Supported membrane construction for fieldhouse at Cleveland 
State University * ^ 
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, Figure 7-A . " 

77i^ roof over the gymnasium area at the new Centra! High School in Natchidockes, La., incorporates 24 
laminated wobd arches. 60 feet long, with stabilizing laminated wood ribs and purlins. 

N , Figures 8 and 9 ^ 
The triple geodesic dome (left) at Elmira (N. Y.) College and (right) the domed roof concept fit Oterbein College in 
Westerville, Ohio. . . ^ 
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crated test' ' as of little use, whereas others place gred faith in 
it Because of the short history of this type of structure, it is 
not yet possible to demonstrate performance value over time. 

• Restriction due to wind In winds of hurricane velocity, 
most codes require that the structure be evacuated. 

The true capabilities of encapsulated space have barely 
been uncovered. With today's advanced technology, and 
with creative minds in the prchitfecture, engineering and 
physical education professions, future facilities for sports can 
reasonable be expected to be technically sound, program- 
maticdlly utilitarian and aesthetically pleasing. 

Conventional Design 

' Although building to encompass large areas in the field- 

'» . house concept will satisfy many of the activities which meet 
the needs of individuals, there is still the necessity to house 
other teaching areas in smaller sectors or isolated teaching 
stations. Thus, the conventional design still remains popular 
when program needs dictate. . , 

The architectural style is generally designed to conform 
with the municipal or camrus surroundings. Function, rather 
than appearance, should Uetermine the building st>'le ulti- 
mately accepted. 

Many of the larger complexes have been built to incorpo- 
rate the field liouse as a segment of the total building. 

Fieldhouse Floors 

The floor of the fieldhouse should be resistant to weather 
and heavy usage. Dirt floors are not recommended Rubber 
asphalt, urethane, and poly vinyl chloride synthetics are most 
commonly used in multipurpose areas. Wood, ^till a popular 
flooring, is frequently used in combination with syntheses - 
wlien basketl)all ahd volleyball are located in the fieldhouse. 

Lighting, Heating and Ventilation 

Windows should be located to prevent the interference of 
sunlight with player performance at any time during the day. • 
This is particularly important when baseball is played. Walls 
' and ceilings should be light in color. Catwalks are necessary 
for servicing the ceiling lights, spotKghts and drog nets for 
partitioning. 

Condensation problems should be given major considera- 
tion, particularly where extreme temperatures require sprink- 
lihg of surface br dirt areas, or when large crowds witness 
events in the fieldhouse. To prbmote reabsorption of excess 
condensation, the building should *be heated by the circula- ' 
tion of warm air in addition to radiant heat. Adequate means 
should be provided to supply and exhaust air. The walls 
inside and outside should be impemous to vapor pressure. 
Technical heating, ventilating, and lighting problems should 
be referred to a specialist. In the typical fieldhouse, which 
includes a tunnel* vault roof, there should be no parapets. 

Bleachers and Balconies 

Permanent seating facilities may be provided in a balcony 
and on the level of the playing floor. Because permarent seats 
restrict the use of a floor space, they should not be used at the 
level of the playing floor in such a facility. 

The height of the last row of seats is determined by th^ 
number of rows and the increased^elevation of each. The 
height of the seating surface of the first row bould be 22 
inches from the floor, and each successive row bjiould be 8.5 
to 1 1.5 inches higher than the precJeding one. , 
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0, The y/irith of each seating space should (lot be less than 18 
incliv J. he fequired space per person will vary from 2.7 to 3 
square feet. Siglft lines should be considered in relation to the 
increase in elevation between successive rows. Spectators * 
should have focal points of vision at the court l^undary line 
nearest the seats. Focal points more than thrQ,e feet above 
those boundary lines are unsatisfactory (Sec Figurrf 16). 

When bleachers are extended, the first row should be at 
least 10 feet away from the court sidelines and end lines. The 
depth of closed bleacher varies from 3 feet for 10 tows to 4.5 
to 7.5 feet for 23 rows. 

The efevaUd, seating deck: or platform can be used to 
supplement the number of seats provided at floor level. 
Removable bleachers for Ihe deck shoj^ be the same as''^ 
those used at floor leveL By adopting ti^ design, pliers 
prcfvide additional activity space on the deck and in the area 
under it. The 4ppth of the deck depends upon the number ot 
bleacher rows. Temporary bleachers should be thoroughly 
inspected before they are' used, and their capacity should 
never be taxed* 

Balconies may be constructed to provide seats to supple- 
ment retractable bleachers at court level and on the elevated 
deck. They can be either a continuation of retractable 
bleachers or elevated above them and extended partially over 
the seating at a lower leveL Balcony seats mgiy have backs or 
be similar to those for stadiums. ^ 

When permanent balconies are planned, they should be 
constructed without supporting pillars that would interfere in 
ahy way with the playing or visual area. They should be 
served* by ramps connecting directly, or by means of wide , 
corridors with convenient entrances and exits. Ramps have a 
slope of at least one-foot rise in 12 feet Minimum landings 
are 5 by 5 foet^and extend at least one fo<^ beyond the swing- 
ing area or a doon Tfie ramps should huve at least a § foot 
clearance at the bottom and level platforms at 30-foot 
intervals on every turn. 

The fieldhouse should be so designed that the normal flow • 
of traffic will not encjoach upon the activity areas, to avoid 
interference with instruction and participation and to de~ 
crease maintenance costs. Permanent seating should be kept 
to a minimum in areas used primarily for instruction. Roll- 
away bleached are preferable. 

In areas designed prim^jily for basketball, spectators 
should enter and exit at a single level at various points around 
the circumference, from an exterior perimeter walkway. 
Designers may decide on the use of a continuous cross aisle 



Figure 10 

Net system aVRike Fieldhouse, Otterbein College 





Figure 11 

Two interior views ^of Idaho State Mini Dome shows flexibility of dome design 



connected through the exit tunnel to the concourse. In such a 
design,- all seats above this cross aisle are accessible only by 
means of stairs at each exit tunnel, while the lower^eats can 
fee reached from the vertiQaLaisles connecting the main cross 
aisle. This system simplifies the flow of spectators to and 
from an event and allows for efficient management and 
control at one level. A portion of the lower seats are aitached 
^ to telescopic platforms, which roll back into wall pockets 
when 9 larger arena floor is desired. / 

To determine requirements for ramps, stairs, exits, doors, 
corridors, and. fire-alarm systems, planners should Qonsult 
loc^l and state laws and the recommendations of the National 
Fire Protection Associatioji. 

\ / ' " ' ^ ■ 

Accommodations for Public Events . 

Scoreboard and timing devices should be of sufficient 
number and so placed as to be readily seen by players and all 
spectators. They should be easy to operate and readily acces- 
sible for maintenance purposes. Provision should be made for 
installation of a public address system. Acoustical treatment ' 
of the Ijiailding is desirable. 

^ Accommodations for reporters, sports broadcasters, and 
talent scouts'should be planned in the original design. Sound- 
proof broadcasting and television booths should be provided 



for these ser>^ices if the fieldhouse will be used for attractions 
of considerable public interest. At basketball games, how- 
. ever, the working press prefers tabe as cldse to the action as 
possible and s^ace should be provided at courtside. • 

When the fiteldhouse is designed to accommodate large 
crowd§, concession booths should be constructed. TTiey 
should be equipped with electric or gas stoves, sinks, running 
water, and sewer connections and should be located Where 
they do not interfere with the~normaUflow of trafficrThe 
booths should be\ accessible from all seats. Approximately 
100 sq lare feet p^r 1,000 spectators should be allowed for • 
permar ent concesijion'booths. 

\ *> 

Entrances and Ex^ts 

Entrances to the fieldhouge should be located with refer- 
ence to pallcing and ttaffic approaches. Provisions should be 
made for a paved access roadway and at least one entrance 
large enough to acconunodate trucks. The main lobby should 
be of sufficient size to accommodate anticipated crowds 
checking Ikkets and ^dmission, particularly in northern 
climates. ^ 

The lobby should b^ so designed for ticket selling and 
collecting that the tra|^ will flow in a str^ght line, omearly 
so, from the entrances to the box office to the ticket collectors. 
To avoid congestion, approximately two-*hirds of the lobby 



u Figures 12 and 13 ^ t 

University of Northern Iowa Uni Dome hasftberglass^membrane covering with Teflon coating. It has a cable suspension system combined 
with and air support system 
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should'be planned for accommodating box offices and ticket 
purchasers. The remainder should be reserved for ticket 
holders; who should have direct access to admission gates. 
\ The seating capacity and the number of seats in each 
section will determine the number of entrances and exits 
required. It is important that spectators be dispersed speed- 
. ily. It IS highly desirable to have exit ramps leading from 
stepped aisles. Ramps, stairs, and passageways should be as 
\ . wide BS the deck aisles served. Stairs or ramps not opening 
directly into a street or open space should have lanes of at 
Yeast 20 feet in width leading oUt of the area. 

Service and Auxiliary Units . 

If the fieldhouse is adjacent to tne main gymnasium 
building and \he natatorium, the re<|uirements for lockers, 
showers, and toilets can, in some instances, be reduced. An 
underpass from the^gymnasium to the fieldhouse, may be 
desirable in order to make the gymnasium service units avail- 
ablelo some participants in the fieldhouse. If the fieldhouse is 
not adjacent to the gymnasium, consideration should be given 
to the erection of a small building or basement, simple in 
' design, with dressing, shower and toilet facilities, rather than 
use space for such purposes that might be used more ^vanta- 
geously for activities. 
Convenient and accessible dressing units equipped with 

* chalk and tack bbards for the home and visiting teams should ^ 
•be provided. When the fieldhouse, is to be used for inter- 

scholastic basketball toumdm'ents and indoor track meets, 
consideration should be given to providing separate locker 

* rooms with adjoining shower and toilet facijities* These units 
^ could h6 used regularly throughout ^le year by intramural 

participants and intercollegiate squads. It is desirable to pro- 
vide passageways from dressing rooms directly to the basket- 
ball floor to avoid crowd interference. 

A dressing room with adjoining shower and toilet facilities 
should be* provided for staflT members. These acconimoda- 
tions can also be used by game ofHcials. 

Separate toilet facilities in sufficient number for men and. 
women spectators should ber provided close to the seating 
areas. Tbilets should be provided near traffic lanes. Where 
large crowds attend games, it is advisable to place supple- 
''mentary toilet facilities^off the main lobby. 

A room for first-aid treatment should be provided if the 
fieldhouse program is planned ta attract spectators. This 
room may also serve the purpose of a training room for emer- 
^ gency treatment of injuries. 

Figure 14 

University of Idaho Kibbe Activities Center ' v 
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Figure 15 

Olympia Swim A Racquetball Club in Columbus, Ohio, uses three 
large air structures to house nine tennis courts in winter 



Provision for a lounge room may be advisable after con- 
sideration of such factors as available space and funds as well 
as the functiofts of such a room for clubs, members of athletic 
squads, letter men, officials and coaches, and visitors. An 
adjoining kitchenette is desirable. 

Storage Space 

Many field houses are constructed with insufficient storage 
space. It is essential to have adequate and conveniently 
' placed storage space if the facilities are to be fully usable. 

Space should be provided for equipment and supplies for 
the physical education, athletic, and recreational programs. 
Supply rooms should be large enough so that supplies and 
equipment can be cared for and issued from them. Shelves in 
storage* rooms should be slantid-toward the wall. 

After a building is completed, it is impossible to add stor- 
age ^oace unless that space is* taken from areas designed for 
other uses. Thoughtful planning of storage space should be 
done when setting forth total space needs. Adequate main- 
tenance and control over supplies and equipment is possible 
only when proper storage Space is available. 

A major consideration in connection with storage is the 
provision of adequate entrances to storage areas. A loading 
dock and elevator may also be required, depending on the 
type of supplies and eqi ipment to be used. 
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\ Figure 16 * 

Plans for construction at Southwest Texas State University were developed in two phases ' ' 

Figure 17 

Sight lines and focal points must be established in planning bleachers 




Diagram A shows a seating section v/ith a gradual increase in riser heights* The focal |*ints, ''A," are same from all seats. "B" 
represents height from a seat eye level. "C" represents the distance from eye level to the top of a spectator's head. 

Diagram B shows a seating section with constant riser and tread heights. As the seating tiers progress upward, eech focal point is 
closer to the4ield. 

These diagrams are adapted from ConcrBte Grandstands , Portland Cement Association, Chicago, 1948. * 

0 
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STADIUMS 

This consideration of stadiums is primarily concerned with 
the type of structure frequently needed for school and 'com- 
munity use, with a capacity of 10,000 or less and with limited 
spectator accommodations. It shbuld be obvious, however, 
that the basic considerations for such structiire^ will also 
apply to larger units. Those responsible for planning stadi- 
ums should keep in mind that their creation is an integral part 
of the physical education, recreational, and athletic pro^ 
grams of the school and community. 

For the purposes of this section, the terms "spectator 
structure" and **seating structure" include both permanent 
and temporary outdoor seating facilities, while the word 
stadium refers o*^ly to permanent accommodations. Spec- 
' tator structures providers eating from which people can satis- 
factorily view athletic events without inhibiting the activities 
of the participants. Seating structures can be justified more 
readily if they have multiple uses. In additUn to serving ath- 
letic contests, these facilities can be used for concerts, cJbn- 
ventions, patriotic observancers, plays and pageants, lec- 
tures, commencement excercises, and other mass gatherings. 
' The space underneath a stadium may provide physical 
educatton and activity areas; These facilities should supple- 
ment rather than duplicate existing units. 

Seating Capacity * 

Impossible, the seating capacity of a stadium should be 
sufficient to meet present ne.eds, with plans for expansion to 
satisfy predicted needs f6r a period of at least 20 years. The 
number of seats required :'ill be influenced by the sports 
served; enrollment of the school or college; population and 
socioeconomic status of the town, city and region; and 
planned expansion of the program. The provision of an exces- 
sive number of seats should be avoided because construction 
and maintenance costs make it impractical to provide accom- 
piodations that are seldom used. 

Design 

' Rfectangular spectator structures provide the most practi- 
cal seating accommodations for field games, tennis, outdoor 
basketball, volleyball, and other outdoor sports, and special 
events or denionstrations. For baseball, a structure can be 
located parallel to either the first^base or third-base lines. The 
most favorable view of tennis is from behind the ends of the 
courts. Seating facilities for other outdoor events should be 
adjacent to the activity area and as near as possible to the 
probable ceiiter of action consistent with the rules governing 
the activity. , . 

Track-and-field spectator seating is generally parallel to 
the straightaway for the dashes. Some planners, how<>yer, 
have located spectator seating so that the structure angles 
gradually toward the straightaway end of the track. The front 
end of the structure nearest the starting line should be farther 
away from the track than the front end nearest the finish. This 
arrangement fac^ the spectators toward thg most common 
center of continuing action. 

The multiple use of a stadium for Softball, baseball, and 
football often results from the desire to use existing flood- 
lighting. In most cases, sufficient seating facilities can be pro- 
vided with a small permanent structure or be relocating 
mobile bleachers used for football. 

The combination baseball-football field should be avoided 
if possible, and especially if planners do. not intend to use 
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artificial turf. Superimposing an infield upon a portion of the 
^ gridiron makes undesirable viewing and playing conditions 
for football and soccer. A baseball area that overlaps a track- 
and field site presents safety problems.t^ompetitors have had 
serious collisions on such combined facilities. 

Site and Location 

A primary requisite for a satisfactory site is adequacy of 
size. The site must be large enough to accommodate the play 
and'safety areas for the sport or spOrts to be conducted, tJie 
proposed present and future seating, and service areas. The 
site should be flat or easily leveled. However, natural inclines 
of the topography can be used for support or partial support gf 
a structure. Surface drainage of a site and adjacent areas » 
well as the subsurface soils and geological formations should 
be considered. 

Cities with two or more secondary schools should coiftider 
the construction of one stadium for their combined use. 
Teams from each school may practice on local fields and play 
their regular games at the stadium. If possible, the structure 
should be loceted on or adjacent to one of the schools' sites 
for reasons of greater accessibility, maximum use, and more 
efficient maintena^ operation, and supervision.^ 

Seating Decks and Supports 

"The main considerations in planning spectator structures 
involve seating decks, deck supports, seats, and means of 
ingress and egress. Se\*ral factors should govern the selec- 
tion of materials used for seating decks and deck supports, 
including expected capacity, intended Use of the structure, 
availability of funds, climatic conditions, and desired aesthe- 
tic qualities. 

Wood, stone, brick, steel, and reinforced concrete are the 
materials most frequently used. The inclusion of service and 
other facilities under the stadium makes mandatory a solid, 
continuous, and waterproof deck of eiiher concrete or metal. 
Wooden treads and risers may be used if the underneath area 
wilbnot be developed. Appearance, tensile strength, adapt- 
ability, exhaustability, durability, and cost of construction 
^and maintenance are items that should guide the buyer in the 
selection of building materials. y 

Concrete, structural steel, wooden columns, and natural or 
.artificial embankments serve as supports for decks of spec- 
tator structures. Reinforced concrete columns are generally 
used to support most wooden decks. The supporting structure 
of the stadium should rest upon foundations of concrete. The 
design of deck support should meet structural strength re- 
quirements of state and local building codes, and the supports 
should be so located that they provide unobstructed spaces of 
the appropriate dimensions to accommodate proposed uses 
of the underneath portion of the stadium. 

Stress standards should be considered at all times in sta- 
dium construction. Regardless of the materials Used, all spec- 
tator structures sho, M be designed to meet the following 
specifications: to support, in addition to their own weight, a 
uniform distributed line load of hot less than 100 pounds per 
square foot of gross hori/ tal projection; to resist a hori- 
zontal wind lorid of 30 pounds per square foot of all vertical 
projections; and to withstand a seat load of 24^pounds per 
linear foot of seats and a force of 10 pounds per linear foot 
applied in a direction perpendicular to the seats' length. 
Se^Ung standards require that all seats and footboards carry 
line loads of not less than 120 pounds per linear foot. 

Bent steel plates may be used in the construction of steel 
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decks (prefabricated sections of treads and risers). This type 
J of deck alTords flexibility m expansion, A facility of this kihd 
may be salvaged and moved to a new sitft, and it is sturdy, 
durable, and watertight (if weldecj) structure. However, steel 
plates do tend to deteriorate if riot painted regularly* 

A Structure with a seating papacity of less than 5,000 
persons might be const jiictcd of wooden treads anff risers 
mounted on concrete, steel, or wooden substructures. The 
advantages of this type of construction are lower qost and 
p<:)rtability. Detfcrioradoh of the wot)d and the abnosf con- 
stant maintenance problems are disadvantages. 

Treads and Risers 



Deck Walls and Railings 

The ends, hackstand in some instances the fronts of the 
seating structures should be bordered by walls or a railing. 
These walls or railings should extend at least 1 2 inches aibove 
the treads and be designed to prevent spectators from sitting 
on them. . ' 

Sight Lines 

Seating facilities should be constructed to provide spec- 
tators with a good view of the performance. Nearness and an 
unobstructed sight lin^ to the desired points affect the quality 
of the accommodations. A sight line is a straight line from the 
eyes of the seated spectator, over the heads of others below, 
to a point on the field that represents the spot nearest the 
structure that should be in his fi0ld of vision. 

Recommended focal points for sight lines are as follovs: 
for football, the nearest side boundary lines; for baseball, 
several feet behind the catcher, for track, about knee-height of 
the runner in the nearest lane; for side seating tennis, four feet 
in toward the seats from the doubles boundary line; and for- 
end seating for tennis, 10 feet behind the base line. 

Seating Arrangements 

Considerations involved in the design of seating facilities 
include the nature of the contest, the comfort and conven- 
ience of spectators, proper balance of cost and comfort, sta- 
dium cleaning, and maintenance expenses. 

Back supports are generally unnecessary in stadiums 
.because of the nature of the activity a^r^ the added cost of 
such supports. For planning purposes, an area of two by two 
feet, or four square feet per seat, should be allowed for bench 
5eats. The height of the seats above the foot-support treads 
should be'between 16 and 18 inches. Some designers make 
no allowance for seating other than directly on the treads. 
However, elevated bench seats are much more satisfactory. 

Lighting and Electrical Facilities 

General lighting and electrical outlets should be planned to 
satisfy the requirements of the specific spectator structure. If 
night games are to played, illumination is n^jcessary for all 
areas to be used by spectators. The playing areas should 
receive extra illumination in situations where the last row of 
seats is several hundred feet away from the action on the field. 
Uniform illumination is necessary for proper player judge- 
ment of the ball and its trajectory. Lighting also must now be 
provided in terms of footcandles required for filming and tele- 
vision. Standards for the design of floodlights are published 
by the Illuminating Engineering Society. 

Manufacturers have a wide variety of lighting systems, 
direct and indirect. Some of the most popularly used systems . 
are mer -ury vapor, fluorescent, incandescent, luminaries, 
quartz-llood, filament, Lucalox, and multi-vapor. 

Communication Facilities 

Accommodations for -<jportcrs, sports broadcasters, tele- 
vision and motion-picture cameramen, and scouts should be 
planned in the original design. The football press box should 
be located opposite the 50-yard li-:e, preferably on the west 
side of the stadium. Baseball press boxes usually occupy 
some poition of the stand behind homp plate, and tennis 
matches can best be served by a press box behind the end of 
the courts. A means of communication between the press box 
and the field is necessary. 
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In the seating deck of a spectator structure, the treads form 
the hdrizontal surface while vertical surfaces form the risers. 
To minimize expense, treads and risers should be as small as 
poi>sible but sufficient in size for comfort and good view. The 
height o&the first riser should be kept to a minimum because it 
affects the ultimate height of the entire structure and, there- 
fore, the cost. The width of the treads is governed by factors of 
economy and comfort. A minimum depth of 24 inches is 
recommended for treads with backless seats. For structures 
without continuous seating decks, this measurement should 
be taken between the front edges of the seating surface of 
successive tiers. The minimum depth for tfead supporting 
seats with backs is 30 inches. Tread widths remain constant 
except for the first tier, unless there is a railing, low wall, or 
fence in front; in which case, additional space is required for 
spectator movement. 

Drainage^ must afso be considered in the design of treads 
for solid decks. A forward slope of one-half to one inch per 
tread will perfrtit water to drain, otT rapidly, iil addition to 
facilitating hosirig the deck for cleaning pu poses. Gutters 
and drains should be included for large structures. The 
standards for the size of the drain are based on the minimum 
ratio of one square inch to each 300 square feet of deck 
surface served. 

State and local building codes set standards for aisles, 
entrances, and portals for spectator structures. Planners 
should be cognizant of such codes. Aisles may not be neces- 
.^ary ir. small seating structures. For structures with many 
rows and larger capacities, however, aisles are necessary.' 
Sections between aisles should contain tiers with 21-32 
seats. 

The first aisles should located 1 1 to 16 seats from the 
ends of the structure. Horizontal walks are generally undesir- 
able because persons using them will obstruct the si^ht lines 
of others. If such walks are used, the next tread j^bove should 
be high enough to permit the spectators to look over those 
persons walking m front of them. In addition, the first tier of 
seats should be high enough to allow its occupants an unob- 
structed view. 

Aisles should have a minimum width of 36 inches, and if 
divided by 4 portal or o' )Structi on, each side should be at least 
2) inches wide. Whenever the riser exceeds nine inches, an 
intermediate step is necessary. 

The seating, capacity and the number of seats in each 
section will determine the number of entrances and exits 
required. It is important that spectators be dispersed in a 
minimum amount of time. It is Highly desirable to'^have exit 
rampa leading from stepped aisles. Ramps, stair and 
passageways should be as wide as the deck aisles served. 
Stairs or ramps not opening directly into a street or open 
space should have lanes of at least 20 feet in width leading out 
orthearL*a >^ 
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Douglas f r, redwood, and southern cypress are the woods 
most used for bench construction. Such factors as decay 
resistance, bleeding, strength, slivering, and cross-section of 
grain warraht consideration in selecting the kind and quality 
of wood. Types TX commercial covering that protect and aid 
in the maintenance of wooden seats should be investigate. 
^Synthetic materials of plaster, Fiberglas/ and the like, 
molded into seating structures, arenow past the experimental 
stage. Extruded aluminum, natural in color, is fabricated into 
seats and may be found in many modem stadiums. The 
natural type is neither hot nor cold, withstands weather, 
defies insect destruction, and drains and dries quickly and 
cleanly. 

Developing Space Beneath Stadium 

The' space underneath stadium seating can serve a variety 
of purposes. Planners should not coi^sider service lirits iathis 
section of the stadium if no moiC than 1$ rows or seats are 
contemplated. Under-st:;dium development i*^. economically 
advisable only if the costof constiiiction of n eded facilities is 
less than it would be at other available sites. Many colleges 
and universities may find it more feasible to develop the area 
• ^^undemeath the stadium than to have the various functions 

' that might be served there dispersed to more remote areas. 
A variety of uses can be made of this space. The most 
common facilities to be located in this area are public toilet 
rooms, storage rooms, concession booths, and dressing 
rooms for competitors. Activity areas, classrooms, and office 
might also be included rn this area In larger stadiums one or 
more lounge rooms for pregame meetings and/or luncheons 
with the press or other similar purposes might be provided. 
Other possibilities include auditoriums and band rooms, 
dormftories and djping halls, instructional areas, mainte- 
nance shops, nousing for the caretaker, basketball courts, 
auxiliary gymnasiums, practice facilities for baseball anfd 
track, and ^uash and handball courts. 

Steps in planning the area under the stadium irdude a 
determination of the capacity and type of the proposed 
structure, a study of other present and probable future facility 
needs, and a detemiiniation of which needs can best be satis- 
fied through development of the space. Threse important 
questions should be answered in determining the feasibility of 
developing, this portion of the stadium. Is it possible to 
construct the facilities in keeping with previously determined 
requirements? Will these facilities permit the intended use? Is 
it economically practical? If the space under the stadium is to 
be developed, other important factors that should be con- 
sidered are whethef the structure is above ground and/or of 
permanent construction; whether the seating deck is water- 
tight; the space requirements of .he various facilities, which 
will indicate the location and design of columns, trusses, 
beams and other supports; and whether the substructure is 
designed to support the seating deck and, at thc"same time, 

^ provide a framework for the construction under the st^ium. 
Ramps, stairs, walks and other stadium service facilities 
should be located to s^atisfy the intended purpose, but also ' 
with consideration of facilities under the stadium. Common 
errors made in the development of this a^^ea are the failure to 
provide a watertight seating deck— with the necessary inclu- 
sion, of expansion joints— and insuliicicnt windows and 
ventilation. 

Field Surface 
Every consideration should be pivcn to the latest develop 
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ments in surfacing; The basic ftmctions to be served by the 
stadium in the particular institution will deteijnine the final 
selection. With the exception of cost, there is no longer any 
reason to have dirt areas. that becopie mud areas on play- 
grounds or fields. With artificial turf, the use of an outdodr 
field can be increased 300 to 600 percent in a normal winter. 
Football stadiums can be designed to serve baseball and 
track. They may also be designed tquse the same lights. Arti- 
ficial turf can be used all day, everyday, by everydne. 

Artificial grass is feasible since it causes no allei^^es, or 
baldheaded fields, and it is good for all grass sports— soccer, 
golf, tennis and lawn bowling. There are other synthetic sur- 
\ faces that service smooth. surface sports such as basketball. 

Provision should be made for a press box in the original 
design of the stadium. It should be of sturdy, permanent con- 
struction and should^be high enough to permit the occupants^ 
to see over the spectators standing in the row immediately in 
front. It should be heated and enclosed, with a glass front. ' ^ 

In cold climates, consideration should ^e given to provid- 
ing an area for sports photographers at either end or the press 
box. A protected and heated structure providing overhead 
cover, with an open area in front from which pictures could be 
taKen, might be constructed for a nominal sum. 

Stairs and/ or an elevator should provide access to the press 
box, and the latter is recommended if the press-box floor is 
more than 30 feet above ground level. Public toilet J[acilities 
should be immediately aCUacent, with a minimum of two 
water closets, or one for every 10 occupants. 

f 

Addition M Accommodations for Public vents 

Scoreboards are essential fof football, softball, and base- 
ball fields. Time clocks are also desirable for football. 

It is advisable to have the scoreboard designed as an inte- 
gral part of tl^ structure, especially in the case of larger 
stadiums. For activities attracting a small number of spec- 
tators, mechahical or movable scoreboards may be practical. 

One public telephone should bfe provided Tor every 1,000 
spectators, with a minimum of two for the stadium regardless 
of the seating capacity. Booths should be enclosed to elimi- 
nate noise and should be placed in accessible locations. 

For suggestions on concession booths and dressing units 
for pdrticipai\ts and staff, see the discussions in the section of 
thi? chapter on fieldhouses. 

The availability of efectricity, gas, water, and sewer con- 
nections signifies .itly affects the use and validity of a spec- 
tator structure. The concession center, press-box area, rest 
rooms, scoreboard operations, field iflumination and water- ' 
ing, and many ofher functions depend on one or more of these 
utilities. 

Public toilet units should be located in an area that is easily 
reached from the seating area. BoL-ause the stadium structure ^ ^ 
is ordinarily not heated, all plumbing should be constructed 
so that it can be completely drained of water, and water Hnes 
should be buried beneath the frost line of the locality. Toilets 
used by large groups should have circulating (in and out) 
entrances and exits. 

Stadium cleaning can be expedited by providing the 
recommended deck slope and drains with hose bibhs located 
not more than 100 feet apart. Paving the surface under the 
stadium scats and installing drains iind hose bibbs designed to 
prevent freezing facilitates stadium cleaning. 
Provisions For Future Expansion 

If there is a possibility that the size of the stadium will need 
to be increased in the foreseeable futurls the method of 
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expansion should be determined and the necessary details- 
incorporated in the original footings and other construction. • 
Insofar a$ possible, the requirements for future expansion 
should be built into the initial structure. 

THE ICE ARl^NA 

The ice rink is a highly specialized area and should be 
planned.at the ^ame time you are planning the building. Enlist, 
the help of experienced ice rink, people. The planning com- 
mittee should visit as many rinks i;i operation &s possible and 
t^k to the owners and managers. Many worthwhile construc- 
tion and operation pointers can be gathered from these 
experienced people. ^ 

Planners shoulu .Irst define the objectives and purposes of 
the* skating facility. ^ * 

To solve a community need? 
To be revenue-producing? 
Single-purpose or muUi-purpose? 
Spectator or non-spectator? 
Types of skating to be accommodated? Public skating? 
Youth skating programs? College and/or high school 
hocWey? Amatejir. hockey2 Semi-pro hockey? Pro- 
hockey? Hockey tournaments? Figure Skating? Instruc- 
tion?* Ice shows? 
From the above, you should be able to establish the 
requirements of location and size, actessability,, parking 
area, etc. 

Spectator seating needed 

Inside service areas required (skate sharpening and 
rental, pro-shop, locker-rooms, etc.) 
Skater and public entrances and exits 
Estimated cost of land, building, rink equipment and its 
installation 

Length of year rink will be operable 



An estimate of the cost of the structure can be determined 
when these rer.uirements are defined. If the project is fman- " 
^ cially feasible, an architect can be selected and planning can 
begin.' 

Building Size 

The buildifjg size will depend qn the types of events accom- 
modated in the structure, tiowever, the recommended size 
for the ice surface is 85 feet by 200 feet. The rink should also 
include at least 4 dressing rooms, refrigeration room, ice re- 
surfacer storage room, which is accessible to the ice surface. 
The clear span portion of the building need only cover the 
rink, plus sejiting. » n 

The number . of seats desired will depend on the planned 
programs, but remember that the width of the building will 
determine to a great extent the number of seats. It will cost 
more to increase the width of the structure than the length. 
The minimum width needed for 1,000 seats plus ic^ width, 
dasher boards, walkway in firont of seats, player^ sdat width 
at 2W feet per row, benches, penalty bench, scormg tables is 
approximately 120 feet. 

Length of the building will depend on whether all facilities 
will be included under one roof or if a block building is added 
for dressing rooms, refrigeration room, offices etc. Figure, 18 
is for a building 260 feet long and 120 feet wid^ under one 
roof. Another typical layout with minimal seating is Figure 
19." ^ 

Refrigeration < 

' It is very important to choose tile right type (if refrigeration 
system along with a competent arid reliable installation 
company. In selecting an ice rink installer, the follo>«^ing 
qualifications should be weighed: education and experience 
of company directors, age of the firm, qualifications oTits 



Figure 18 



/5 



JO 



d 




SEATING 
FOR 1000 



LOBBY 



3A 



114 



•From Charles R. Beltz & Co., Grosse Pte., Ml 
Encapsulated Spaces and Stadiums 



personnel, list of rinks designed and volume of business 
during last four years. 

Befc a final contractor is selected, the committee should 
visit numerous rinks constructed by each potential installer 
and talk to their owners, managers and engineers. Determine 
*if there was satisfaction with the installaticjn, training of 
personnel to run the system and follow-up to problems that, 
developed. Study the records of operation of the refrigeration 
system with respect to expense for energy and operating 
personnel. 

Producing and maintaining a good ice sheet is imperative 
to any rink operation. If there is ^breakdown in refrigeration 
and you lose your ice, your progranfis are lost for that time. In 
privately-owned rinks, money is lost which wiil never be 
recovered. Remember in refrigeration there is ho such thing 
as **cold'\ Cold is the absence of heat. With this in mind, it 
will be much easier to understand and evaluate ice rink ^ 
refrigerator systems. Heat js absorbed from a material when^ 
it comes in cohtact with a material having a lower tempera- ^ 
ture. In the case of refrigerants, this heat- absorbing quality is 
increased by the ability of the refrigerant to change to a gas 
, which produces a greater cooling or freezing effect. 

Basically there are two types of refrigeration systems: the 
Indirect brine system and the Direct system with two varia- 
tions (Direct Liquid Refrigeration *'DLR" and Direct Ex- 
pansion **DX'0. 

The Indirect method is«the oldest system used in ice rink 
refrigeration. Rapid progress in ice rink refrigeration started 
in the 1930's and l940's when Dupont developed Freon 
refrigerants. Before that time, because of high installation, 
maintenance and operating costs, only wealthy municipali- 
ties could afTord ice rinks. Also ethylene-glycol was devel- 



oped as n possible replacement fqr calcium chloride (salt) for 
use with wator as <he brine in indirect systems. Ethylene 
glycol is non-corrosive and made possible substantial reduc- 
tions in refrigeration equipment si?e. The calcium chloride 
'unit must be monitored faithfully to prevent chemical im- 
balance which can produce unwanted scale within the distri- 
bution network of acidify sufficiently to accelerate deterior- 
: ation not only of its own components, but those of adjunct 
equipthent as well. « 

Both systems use compressors and condensers. The com- 
pressor is that part of the system that compresses gaseous 
refrigerant.' During the compression process the gas becomes 
hot and is puni|)ed under high pressure by the compressor to 
the cond^^nser. The condenser is a heat exchanger that liqui- 
fies compressed refrigerant gas. 

The Indirect system (Figure 20) uses a brine pjimp and if 
the pump fails, the system is not operative. Two of these 
centrifugal pumps should be built into the sj stem to eliminate 
this possibility: One would be used as a standby in case the 
other fails. ^ > - ^ 

^ The indirect brine system is a two-step system. First a 
refrigerant, either ammonia or Freon 22, is pumped through a 
series of pipes in a brine chiller, where the brine is chilled to a 
temperature considerably below the freezing temperature of 
water. The chilled brine is then pumped from the brine chiller 
through the pipes in the rink floor which in turn absorbs heat 
from the water and freezes* the rink floor. Because the 
refrigerant does not go through the piping in the rink floor, the 
system, is called indirect. **Brine" is only used in this system ' 
and not in the direct system. 

In the direct system (Figure 21), refrigerant is used 
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hroughout the entire network. It is supplied directly through 
the ririk floor pipes. Freon 22 is both the refrigerant and 
chilling agent It is highly dependable, stable and has excel- 
lent safety features. With this method the brine chiller and 
pumps are eliminated. There are two. variations of this 
system. Theilirect liquid refrigeration **DLR" and the direct 
expansion "DX". 

The "DLR'*. system is pumpless with no moving parts; 
only float valves which open and close automatically. Dis* 
charge prcfssure from the compressor is used to mildly 
pressure the transfer tank whiqh feeds "cold" liquid Freon 
under low pressure to the rink floor pipes. There are no 
restrictions in the nt)]i floor perimeter feed pipes. As the 
Freon 22 flows through the ' floor piping, it draws heat 
from the water or ice causing the %vater to freeze or theace to 
freeze Harder. Skaters generate heat in the area where tlicre is 
"skating activity. Any change in the ice temperature at any 
place in the rink causes an immediate pressure tqualization 
throughout the entire rink field system. An in-ice thermostat . 
is used to'^ignal changes in temperature and works auto- 
matically. ; ' ' ■ 

The direct expansion system **DX" differs from the 
"DLR'' in the following manner Freort 22 refrigerapt is 
puvMped under high pressure from^the compressor-condenser ^ 
into a holding tank which feeds the perimeter feeder pipes 
around the rink floor. The refrigerant is then forced under 
high pressure through a series of expansion orifices at the 
head of each.run of pipe in the rink floor, there are approxi- 
mately 255 runs of pipe in a rink floor, so it has 255 individ- 
ual orifices. 

Until a few years ago the refrigeration unit was assembled 
on the job, but now installation time and costs have been 
reduced by the development of the "packaged" ready-for- 
hookup Refrigeration unit It is shipped to the job site ready to 
hook up to the ryik floor. The unit has been pre-assembled, 
prc'^wired^ pre-insulated and pre-testedfor immediate use at 
the new arena. Figure 22 is a typical pre^assembled unit on a 
railroad flat. car. ' » 

The Planning Committee should ask representatives of 
each type of system to give a presentation. One system will 
not satisfy every need. However, in choosing.the rink installer 
it is recommended that the company chosen assume total 
responsibility for all the equipmei^ installation and satis- 
factory operation of the rink, along with training rink person- 
nel. Insist that the installer of the refrigerator system be 
responsible for the entire rink portion of the facility. In this 
way, only one company need be consulted. 

Energy Conservation 

Conservation of energy is a critical consideration and 
promises to become more important. Three things determine 
the energy requirement for an ice rink system: 
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1 . Horsepower needed to operate the refrigeration equip- 
ment, compressors, condenser,/ pumps etc. The size and 

' number of the operating components of the refrigeration 
system determines the horsepov^ er needed to operate the 
, unit. The higher the horsepower the more in cost per month 
for operation. 

2. The more .efficiency that is designed and built into this 
unit; the less the refrigeration equipment Will need to be 

, running. 

3. Rate of efficiency loss of the refrigeration unit and 
system over a long .period of time. Causes of efficiency loss 
are corrosion, mineral deposits and oil accumulation in the 

• entire riiik netwoi*k, . - 

^ The direct refrigeration unit uises less power to operate 
^ than the indirect, The direct unit uses 'Smaller comp^sors, 
no brine chiller, does not need two brine circulating pumps, 
all energy users. In the bqne system, the refngeMuit has to be 
chilled to a temperature of 10°F to 1 5 T colder than the brine 
temperature. ' 

With direct liquid refrigeration the refrigerant'in the rink' 
field need only to be cooled to the temperature of the rink 
floor. This means that the iQdirect system must be in 
operation longpr and at a less efficient, lower compressor 
pressure. It stands to'reason that if a system operates longer 
at a less efficientmanner, the cost ris^s.- It has been learned by 
comparison of the two systemspperating at peak efficiency 
that there is a savings in electflbal power of approximately 
30% with direct refrigeration. 

Ice Hardness ^ 

'» • » 

'All ice for skajirig is not the same: The best temperature for 

each type of ice activity is as follows: 
Hockey 15" - 17"F<Hard Ice) 

Pleasure Skating 17° - 20°F (Softerjthan forTiockey) 

" Figure Skating 20"^ - IZ'F (Reasonably fast ice, but 
skates cut into ice) 

' Curling . (Soft ice without melting) 

Rink Floor 

After the selection of your refrigeratipn unit, the next key 
portion of your project is the construction of the ripk floor, the 
rink floor can be constructed in dlQerent ways— steel pipes in 
concrete, steel pipes in sand, plastic pipes over a hard surface 
covered \vith sand. Steel pipes in concrete is preferred. This is 
the most expensive, but over the long haul will prove to be the 
most practical. 

If the rink is to be a single purpose rink for skating only, a 
sand floor will give satisfactory service and is lower in initial 
cost. However, a sand flo^ r is n)ore costly to operate because 
. sand is inferior to concrete for heat conduction. 

The use of plastic pipe is not recommended except for use 
in small portable rinks. The efficiency of the refrigeration, 
using plastic tubing, is less than using steel pipes. Plastic 
tubing does not conduct heat as welt as steel pipes. The only 
advantage to plastic piping is lower initial cost. Also, plastic 
pipes cannot be used with the direct system. 

Before the rink floor can be poured, the sub-soil must be 
tested to establish the water table. The presence of water in 
the sub-soil wi^thin four feet of the rink floor can cause heaving 

« 

Figure 22 
View of a pre-asMnibk'd refrigeration unit 
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Hockey arena at Michigan State University 



of the floor due to freezing and expansion of the soil under the 
rink. 

If there is a possibility of water at a depth of less than four 
feet under the rink, one or all three of the following things can 
be done: (1 ) a drainage system in the sub-soil, (2) removal of 
the moisture-holding soil and replacement with a non- 
wickingtype fill and/or (3) installation of, sub-soil heating. 
Sub-soil heating is inexpensive to operate because waste heat 
from the condenser is used to heal the antifreeze which flows 
through the pipes embedded in the sub-soil. This weak solu- 
tion of glycol is maintained at a temperature of 40*"? by a 
thermostat. This means that during the operation of the rink, 
the temperature of the sub-soil never drops below 40 ""F and 
never freezes. 

Most rink» built today are insulated by using two layers of 
2-inch thick polystyrene foam directly under the rink floor. 
This insulation prevents the transfer of heat from the sub-soil 
to the rink floor. A vapor barrier of polyethylene film 
separates the insulation from the concrete or sand floor. 

In a full-size 85' x 200' rink there are approximately 
51,000 running feet of pipe. This pipe covers the total rink 
floor and is spaced 4" on center. The concfete floor must be 
poured in one continuous pour at a depth of 5 - 6 inches and be 
sepaiated from the surrounding concrete floor of your 
building. The grid piping is only one inch below the J^urface of. 
the rink floor to assure dependable and effy:ient freezing of 
the ice surface. 

There are approximately 2805 pipe connections in the 
standard size rink. This means that leaks in the rink floor are a 
possibility unless a professional job of coupling or welding is 
accomplished at each connection. Welding is the best choice 
if you have good quality control. One recent development is 
the use of steel tubing which has no welded connections from 
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one end of the rink to the other. Using this tubing the possibil- 
ity of leaks in the rink floor is ^minimal. 

Double Rink$ [ 

* There is a trend in some metropolitan areas to construct a 
double rink. The typical double fink has a full-sized rink for 
hockey and public skating and a smaller rink (at least 5000 
sq. ft.) for instructional and figure skating. 

Dehumidification « 

Dehumidification in ice rinks is a low co ^t way of removing 
fog and condensation problems that oc^ar in a rink area 
during the hot himiid months of the summer. Air conditiqning 
the rink area is seldom necessary. However, in southern 
climates it may be desirable to air condition other parts of the 
rink, especially the spectator area, locker-rooms, offices, etc. 
Remember that dehumidification just removes moisture from 
the air and is by no means a substitute for ventilation. 

Heating 

It is recommended that the building be maintained at 
around 50"" - 55 ""F at all times. If a crowd is expected, a lower 
temperature should be maintained because body heat from 
the crowd will raise your building temperature lO"" -15''F. 
Office space along with locker-rooms mi showers should be 
maintained at around 65 - VO^'F. The heating fixtures should 
never circulate warm air directly, over the ^ice surface, 
because of the added load this puts on your ice making equip- 
ment. 

All types of heating methods are used, so consult a heating 
and ventilation contractor for the system best suited to your 
arena. One recently developed heating factor is using the 
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, waste ^eat from the' compressor^ to help supplement other 
heating Apparatus in tt\f building. 

Dasher Boi^rds and Protective S9reening 

Evpry ice rink which is built for a full schedule of ice 
activities needs dasher boards and protective screening* 
Dasher boards can be made of marine plywood or the newer 
high density polyethelene material. Plywood is serviceable, 
but almost impossible to remove the black puck marksbn the 
whit^ boards and must be^painted often* The synthetic poly* 
ethelene dashers are about the same in price, clean up well 
and give an attractive appearance to.your rink. A 6 -inch to 8- 
inch kick board around the bottom of the dasher should be 
made of the same synthetic and in a contrasting color. 

The frame for the dasher boards and protective screen 
should be solidly built to withstand the constant impact from 
the hockey pucks and the shock of bcxly checks. The dasher 
tx)ards should also have entrance and exit doors fOr your 
player benches, doors for penalty boxes and public skating 
sessions, also a 10-foot-wide door for the ice resurfacer to 
enter and exit Doors should neverswing towards the skating 
surface. ^ • . 

. The protective screening around the rink can be made of 
plastic netting, wire mesh or c^lear acrylic glass. The height 
must be a^ I6ast4 feet and preferably a few feet higher. Plastic 
netting is easily torn; wire mesh can be dangerous because of 
sharp edges. Acrylic glass is more expensive, but easier to sec 
through for spectators. 

,Locke^-Roon|(s' 

At least four locker-rooms are a "must" in any arena which 
plans to have hockey as a money maker The rooms should be 
at least 1 2 by 20 feet to accommodate the nonyal team. Pour 
locker-rooms are suggested so two teams may be on the ice 
and two teams dressing or undressing at the same time. 
Showers with the proper number of shower heads should be 
in close proximity to e4ch loCker-room, ITiievery is a pro- 
blem in any locker-room and special attention should be 
given to security measures. 

Floor Covering 

In all areas of ^e rink where individuals will be walking 
with skates, it's imperative to have a floor covering which will 
not be iqjurious to the skater or skate blades* Indoor-outdoor 
carpeting, iwbberized matting, or poured-in-place synthetic 
materials are available Carpeting is the least expensive, but 
creates a cleaning problem and skaters can cut the*surface* 
Rubberized intenocking 6kate tile can be purchased at an 
intermediate price and is easily cleaned and comes in many 
colors. The pOured-in-place synthetic is very good quality, 
but quite expensive when comp^>red to the other two cover- 
ings. 

Scoreboard 

For competitive play, a scoreboard should be installed. It 
gives the arena a professional appearance and the spectators 
and players can easily follo>y the game. Many arenas sell 
advertising on the scoreboard to offset the expense of the 
purchase. 

Combined Skate Shop and Pro Shop 

The skate shop and pro shop, if run efficiently, can help 
defray cost of ice arena maintenance. The rooms do not have 
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to be especially large, but the skate shop should have enough 
space for skate rentals and a skate sharpening operation, 
llemember that proper ventilation must be provided for the 
skate sharpener, so that the residue will be eliminated from 
the air. The pro shop would retail skates, hockey sticks, 
pucks, friction tape, skate laces, and other paraphernalia that 
will be used for your arena programs. 
* * 

Lighting and Sound System 

Knowledgeable lighting ^d acoustical engineers should 
. be consulted about the systems to be installed in the arena. 
Incandescent, fluorescent and high-intensify discharge li^ts 
may be used separately or in combination. Banks of lights 
'should be wired to separate switches, lince there are times 
when a minimum of light is Jiccessaiy and desired.. When 
planning otherdectrica' outlets, don't, forget proper wiring 
for scoreboard and goal lights. 

Sound systems are important in every arena because 
public skating requires taped or recorded music. Also regular 
day-to-day activities and hockey games will require an- 
nouncementsT Acoustics over ice presei^ts special problems, 
so experienced personnel should install the sound system and 
speakers. 

The following items should also be remembered when 
planning your Ice Arena: 

Ice resurfacer storage room, with pit and drain for 
dumping ice shavings > . 

• Hot wator outlet adjacent to ict resurfacer 

^ Aflequate public rest rooms and drinking fountains 

• Offices 

• Rental loc^fers 

• First Aid room and training room- 

• Public phones 

• Concession areas 

• Workshop 

• Adequate parkin? around arena : 

• If arena is used for collegiate or professional hockey,' 
provisions for radio and television, press box, and ticket 
booths need to be provided. The most recent edition of 
the NCAA Ice Hockey Guide also should be consulted 



CHECKLIST FOR ENCAPSULATED SPACES 

1 . Provide ample space 1^ the activities deairedw. 

2. Include adequate /administrative, recrea- 
tional, and service facilities. 

3. Design for future needs, 

4. Provide accommodaftQr^ for men and women. 

5. Provide drainage arounCHha^xterior of the 
building. j ^ 

6. Provide adequate storage space, 

7. Install proper lighting, 

8. Provide for maintenance of light fixtures, 

9. Provide adequate wiring with provision for 
high-voltage current. 

10, Provide windows and skylights with minimum 
glare intensity, 

1 1 , Install sufficient and well-placed heating vents. " 

12, ^ Provide for sufficient natural ventilation, ~^ 
' iar" Include adequate exhauat fans and vents, 

14. Provide well-placed ticket-salo and ticket- 
taking facilities. ^ 

15. Provide for telephone, television, radio, and 
telegraph facilities in the press area, 

1 !, " 



16. Prpvide an adequate sound system. 

17. . Provide an entrance large, enough for the 

delivery of equipment. i. 
16. Provide waterproof Irtsulation for the ceiling.. 

19. Place pipelines an adequate distance from 
the floor. ' . - 

20. Provide sufficient shower and locker facilities^ 
'21. Install an adequate public-address system. _ 

22. Include adeqljate facilities- for cleaning and 
maintenance. 

23. Include sufficient water outlets. 

-24. Provide for expansion or change. ' . - 

25. Provide for portable facilities. ,. " 

26. Pfan for accommodation of spectators in 
areas where needed. " 

27. Provide well-'designed spectator exits. 



28. 
29. 

30. 

31. 

32. 
33. 

34. 

35. 



Inolgde an adequate lobby and vestibule. ^ 
Provide a sufficient number of electrical out- ^ 
lets, and place them for easy access. ^ 
* Select gpod paint colors for the Interior of the 
building. " * \ — 

RQce windows' away from goals and £|oal 
lines. ' . ' - _ 

Provide filters in the.air-circulation system. _ 
Include (novable and folding partitions, power- 
oper9ted and cbntrjolled by Ke/ switches. 
Include Wall plates located where needed and* 
firmly Attached. ' - 
Include hooks and rings for nets placed (and 
recessed in watis) according to court loca- 
tions and net heigh^ / \ ^ 
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FEDERAL REGULATIONS relating to equal oppor- 
tunities for men and women have created a significiJint 
increase ^n need for service facilities^ to support new pro- 
grams — particolarly competitive athletics. Planners need to 
' ^ project ^eryice facility needs carefully for women's sport 
teams. Failure to include additional space need^at least in a 
master plan) can > ^ very costly because of the unique pro- 
blems and the great expense assdlRited with locker area 
construction. ^ , 
^ Planning must include joint use by men and women as 
much as possible. Storage rdpms, equipment issue, condi- 
tioning and athletic training rooms, and laundry facilities 
should be planned for surh uSe. The recommendations in this 
\:hai^r are predicated on thoiJrovisiorf of equal opportunities 
' fpr men and women. / 

EflFcctivc planning of Ufe various service areas in activity^ 
centers is vital to the effii^ent itse of the building. The location 
^ of the respcctivgiacllmes should result in easy, direct traffic 
patterns foMSSrticipants, instructors, and custodial employ- 
ees. The selection of proper space design and operational 
systertU^lJan result in future years of efficient administration 
luiimal expense. 

THE DRESSING LOCKFR ROOM 

Locati( 

P( rhaps the rflost important aspect of location is accessi- 
bility. The locker robm should be located to serve the indoor 
and outdoor teaching stations and other service facilities re- 
quiring dressing space. The dressing room should be imme- 
diately accessible from corridors" Planning for several cor- 
ridors leadirig to these areas will reduce overcrowding during 
class changes. 

Ideally, the dressing room should be on the same floor as 
the gynniasium and the swimming pool when a common level 
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is used for both stations. This will alleviate traffic congestion 
and possible injuries resulting from movement^ up and down 
stairways. Local architectural problems may make this 
location impractical. 

It is desirable that the dressing room have direct access to 
outdoor recreational areas ai)d indoor teaching stations 
without requiring individuals to cross main corridors. As 
students rettim from outside activities they shpuld have 
access to an area equipped witl> Special drains and a mud 
crock for cleaning purposes. Wi»5n the swimming pool 
aciyoins the locker room, participants should be required to 
pass from thtf dressing arearthrough the shower to the pciol for 
liygienic reasons. In so^e designs, it is desirnble that a 
separate dressing room be located at the pool area. This is 
particularly true if a pool is used extensively by community 
and after-hour groups. ^ 

Other dinsiderations for dresrtng/locker room locations 
are in relation to shower, toilet facilities, equipment issue 
rooms, and instructors' offices. 

Locker Room Size 

The size oif the dressing/locker room is based on a number 
of considerations. The locker system and the nltjthod of. 
distributing towels, uniforms, <md equipment affect size 
demands. Of particular importance is the number of individ- 
uals using the area at peak load. If there is an ov^r.ap of 
classes or simultaneous use |?y athletics, physical education, 
and intramuYals the room must be large enough to accommo- 
date this tralTic flow without confusion. A general rule of 
thumb recommends a minimum of 20 square feet per person. 
A carefully drawn, preliminary scaled plan to^ include the 
locker placement, visual barriers, and acdcssorie? is the only 
acceptable way to provide sufficient space allocation. Addi- 
tional space should be allowed if faculty, graduate assistants, 
and intramural and sports clubs must also use this facility. 

Service Areas 



Physical Features 
« 

Doors 

Placement of doors for dressing rooms should facilitate a 
smooth traffic flpw. In locker rooms that have many partici- 
pants arriving and departing simultaneously, it is wise to pro- 
vide for an entrance and a separate exit to a common passage- 
way in order to eliminate a hazardous condition. All doors 
^should be of heaVy-duty, moisture-resistant material and 
should open to form a natural sight barrier. Doors should be 
placed in such a position as to offer protection to individuals 
who move through a main adjoining corridor. Outside doors 
from the locker room should be equipped with panic bars of 
noncorrpsive metal. 

mils 

> 

Walls should be of a moisture-resistant material, easy to 
clean, and finished in a pleasing, light color. All comers in 
locker rooms should be rounded, and the junction* of the wall 
to the floor should be covered for ease of cleaning and pre- 
vention of injuries. There are many materials including tile, 
plastics and other synthetics which are durable and easy to 
clean. 

Floors 

Floor^ should be of nonskid, impervious materials with a 
carborundum impregnated surface such as ceramtc or quarry 
tile. If tile is used it should be small Sized, about 1" x 1", so 
that it offers a non-skid surface. Concrete floors with non- 
skid surfaces should be treated with a hardener to prevent 
penetration of moirture and odors. Terra2;zo, while offering 
excellent hygienic advantages, is too slippery for the average 



locker room. The same holds true for vinyl or asphalt^tile. 

Floors should slope toward drains. Recessed bibb^ provide 
for easy cleaning of floorSt 

Syntfietic carpeting, laid directly over concrete, is be« 
coming very popular for locker room use. It is aesthetically 
pleasing, affords excellent footing knd reduces noise to a 
minimum. Another advantage is that the floor need not slope 
since it is not hosed down for cleariiqg. Repairs can be made 
easily. The maintenance cost for cw^ting is greater since 
regular vacuuming and periodic shampooing are required. 
However, in well-supervised ^areas, the carpeted locker 
room offers unique advantages. One disadvantage of carpet- 
ing is that moisture remains in the carpet and odors may 
persist. Keeping carpet away from wet areas will alleviate 
this problem. 'Other synthetics may also be used for the same 
reasons that^arpet may be desired. 

Locker bases, 8 inches to 16 inches high, should be of the 
same material as the floor and coved at the base. 

Ceilings and Lights • 

^Ceilings, of a light color, should be acoustically treated 
with a material impervious to moisture. 

The lights should have vapdr-proof fixtures and be cen- 
tered directly over the locker aisles for maximum efficiency. 
Electric outlets (including 3 prong units) should be approxi- 
mately 3 feet above floor level. Emergency lighting should be 
available ai all times. 

Sidewall windows should be no larger than 24 inches in 
height, with the lowest point of the window at a piimmum of 
36 inches from the ceilin Hiis provides maximum privacy 
and allows the lower portion of the walls to be used for other 
services or an additional bank of lockers. If windows are 



Figure 1 
Location of lockers and showers 
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designed to operate for opening and closing* they should be 
controlled easily from the floor. In most instances, the venti- 
IjEition system should eliminate the necessity of opening and 
closing windows. Windows of frosted, translucent material 
. $hould be used to allow natural lighting to pass down locker 
/aisles rather than against a bank of lockers. Pla*^ement and 
/ size of windows should V planned in conjunction with the 
/ entire locker arrangement and should not dictMe or limit 
' locker placement It is recommended that glass not be used 
but one of the newer acrylic synthetics. These new unbreak- 
able materials reduce vandalism and provide increased 
safety in the locker rooms. They can be purchased in a variety 
oif finishes, thicknesses and colors. 

Vented sky domes serve as an effective source of natural 
light. Although sky domes have been frequently a source of 
water leaks, new construction methods have reduced the 
hazards. 

Accessories 

Mirrors should be 'placed at strategic locations in the 
dressing room and vanity areas. Several fulHength mirrors, 
placed at least 12 inches from the floor, should be available 
for individuals as they depart the room. They should be 
placed not only over the sink areas but in other locations as 
well. 

Refrigerated drinking fountains of stainless steel or non- 
corrosive material should be located near traffic flow. They 
should be recessed or placed to protect the user from traffic 
movement. 

Laclf of hair-drying f acililties often discourages maximum 
activity participation, particularly when inadequate time is 
provided to meet schedule commitments. Longer hair styles 
make such facilities as necessary for men as for wortlen. Wall 
blowers— preferable with separate hoods, mounted at vary- 
ing heights, and spaced at three to four foot intervals— are 
recommended. If the dressing room services are used by 
swimmers, one dryer for four or five men is sufficient. A ratio 
of 1 to 3 is needed for women. 

Color 

Adequate attention should be giv6n to planning a total 
colbh-scheme for the dressing facility. Locker rooms no 
longer need to be planned with an antiseptic appearanpe. A 
' variety of locker colors, coordinated with decorated walls 
and carp)eting, create a pleasing environment. Renovation or 
new construction should plan for the use of color to improve 
locker room aesthetics. 

FACILITIES FOR LOCKERS AND SHOWERS 

Supervision 

In dctivity-oriented areas, supervision is of constant con- 
5 cem. Strategic placement of offices or^ service areas can 
facilitate administrative control. 

The office of the teaching personnel is best located in an 
adjunct sector of the locker roohi. Direct access to the locker 
room from the office permits efficient performance of routine 
chores and consistent surveillance. Locating teachers and 
working personnel near the dressing room makes supervision 
an ongoing rather than piecemeal process. A see-through 
glass partition, or side windows on the wall facing the locker 
room, provide adequate sight for supervision. The office floor 
may be elevated to improve sight lines. 
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Another source of supervision is provided by placement of 
the equipment issue room or towel distribution center in a 
location that allows working personnel to observe activity in 
the room. Lockers should be placed perpendicular to the 
supervisory staff spaces for ease in observing locker aisles. 

Security is also important and must be considered in plan- 
ning. Expensive equipnfient and facilities need maximum 
security planning. Double security systems on main storage 
areas can aid in preventing vandalism. A new concept in 
security is an electrical system monitored in a central security 
office. 

Shower Rooms 
Location 

Shower rooms should be centrally located in relation to the 
dressing rooms served. It is economical to provide a shower » 
room that can service more than one area. However, it must 
be of adequate size to accommodate peak loads in all areas. 
The nature of the groups using the facility, is an important 
consideration. For example, if a swimming pool will be used 
extensively by conmiunity groups, it may be advisable to 
build separate service facilities for the pool. Such exclusive 
facilities offer greater flexibility of programs along with 
improved supervision and security. 

In general,' lavatory, toilet, and shower facilities should be 
grouped in close proximity. Cost of installation is reduced 
since the amount of piping will be considerably lessened. 

« 

Shower Room Size 

The size of the shower room is determined by the type of 
shower arrangement and the number of people served at a 
peak time. All individuals participating m instructional 
classes, intramurals, and athletic program^^should have the 
opportunity to take showers. Since time for showering is 
usually limited to 10-12 minutes, a sufficient number of 
shower heads must be planned Ten shower heads are 
recommended for the first 30 people and an additional, 
shower head is recommended for every additional four 
persons. 

Shower Installation 

All types of shower installations should be studiefl and the 
selection made according to the advantages of a particular 
system for the situation at the individual institution, The 
center post sjjstem (Figure 4) provides for a grouping of 
shower heads on a single pole. This arrangement allows for 
the use of shower barriers rather than solid walls around the 
room and thus affords easy supervision. If this system is 
selected, the hardware end piping attached to the post at the 
base should be of a noncorrosive material and a maximum of 
four shower heads per post should be used. 

Installations along the outside walls are the most economi- 
cal in terms of space, since at least three full walls can be used 
for shower heads. It i^kbsolutely necessary that provision be j 
made to repair plumbing defects, by putting plumbing in pipe 
spaces and providing access from the back of the shower wall. 

Overhead showering (the progressive walkthrough) instal- 
lations are adequate fqr showering before swimming. How- 
ever, the advent of longer hair styles makes this system 
unpopular except for swimming pools. Without close super- 
vision it does not insure proper cleansing. 
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Shower Heads 

The shower head should be selected after inspecting a 
number of features. The head should be self-cleaning and ad- 
justed for fine spray. It is generally recommended that, when 
installed in buildings of institutional use, the angle of spray 
should not be adjustable. Spacing between shower heads 
should be two and one half feet for colleges. The height of the 
Shower head shpuld ^llow the spray to be directed at shoulder 
height, making it possible to keep the hair relatively dry if 
desired. Most shower rooms are used by various age groups 
in community programs, and it may be desirable to vary the 
height of a few of the shower heads. A master temperature 
control 3hould prevent excessive water temperatures. Each 
shower head should have an individual control consisting of 
one hand control rather than separate hot and cold water 
controls. 

Gang showers are most economical for men and women. 
Some showers should be located to provide for privacy. At 
least 10 per cent of the shower heads for woifien should be of 
L dividual booths close to the toweling room. 

A liquid soap despensing system, if used, should be 
designed so that all piping is behind the shower room walls. 



This system should allow the custodial staff to refiU the 
reservoir at a source away from the wet area. Recessed soap 
dishes, even if a liquid dispenser is installed, afe recom- 
mended since many individuals prefer to use a particular bar 
. soap or shampoo. Consideration must be given to the dangers 
of soap on wet floors and the use of glass shampoo bottles. 

Doors , 

The opening to the shower room should be as wide as 
possible to allow freedom of movement in both direction. 
Openness facilitates supervision, and .many shower rooms 
are being built with half walls or splash barriers for this 
purpose. A sloped surface may separate* the sho\^er and 
diessing room depending upon the locker room drainage 
system. A curb should not be employed since this creates a 
safety hazard. 

Walls I • 

The 9hower room walls should consist of a smooth and 
impervious material that can be cleaned -easily. Buildei^ 
should consider the use of glazed building blocks for the walls 
of these areas. Glazed block coostruction provider surface 



Figure! 
Combining open and private showers 
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Figure 3 

Suggested method of using flexible showers 

similar to tile but less expensive to install. It may be used in 
ncobearing walls only. Glazed block is suitable for low 
splash walls or dividers (See Figure?). 

Ceilings ^ 

Ceilings should be moisture-resjitant, acoustically 
treated, and a minimum of nine feet in height. All lights 
should be recessed aiidv *por-proof, with switches located in 
dry areas. 

Floors 

Non-skid, ceramic tile or equal material should be used as 
the floor surface. The floor should be pitched away from the 
dressing room area and toward adequate-sized drains. The 
mbst desirable drainage system for shower rooms consists of 
tiled perimeter gutters directly beneath the shower heads 
leading to appropriately spaced drains. All gutter edges^and^ 
floor and wall joints should be coved. / 

Hose bibbs, for cleaning purposes, should be located 
outside the shower room for safety. 



Ventilation 

A ventilation system is more economical and efficient if 
the shower room is located with at least one side on the 
outside building wall to allow ventilation and humidity 
CO itrol. It is essential to eliminate condensation, or main 
tenance becomes an expensive item. 



Toweling Room 

In general, the drying or towiiling room should be conipa- 
rable in sizp to the shower/room in order to encourage 
complete drying in this are/ This is particularly important 
wh/*n carpeiing is planne^aor the dressing room. 
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Figure 4 

Shower Roe^n, Schoolcraft Community College, Livonia, Mick, 
with stainless steel stands providing for liquid soap, soap dish and 
Jive shower heads per stand * 

The toweling room should be directly afcoesilpb-to the 
shower and dressing rooms. The walls, floor, and ceiling 

' should be of the same material and quality as the sho#er 
room.^loor edges s|iould bexx)ved. Normally, the walls need 

"v^ot be tiled beyond seven feet in height: (However, in most 
i;onstruction it may be more economical to tjle to the ceiling). 
Noncorrosive towel tacks should be attached securely to the 

. walls. It is convenient to have tho towel-issue room adjacent 
to, or near, the drying room. For sanitary and safety reasons, * 
benches should not be installed in the toweling area. 

Provisions should be made for drainage. A bull-nosed, 
non-skid, curb should separate the drying room from the 
locker room to protect against flooding. v 

Toilet and Lavatory 

Strategic placement of toilet and lavatory areas iucUitates 
Jwrfflc pattern controls. This is critical for spectator events. 
Each ratroom should have individual forced air ventilation 
to the outsideV)f the building at a rate of 30 changes per hour. 
Water closets/lavatories and urinals should be hung from the 
wall toiacHitdte cleaning. Special consideration should be 
given^o the h^dicapped (See Figure 8). They should have a 
higb(!standing water level. Individual stalls should be securely 
oreA to floors, ceilings, and walls. In locations where 
amage r^ght be inflicted upon metal partitions'it may be 
e^nomical to use glazed brick or tile partitions. When soap 
disp^sej>J are provided above lavatories they should be 
mountedin such v/ays that soap will not fall on the floor or on 
chromed fixtures. Paper towel dispensers are provided npst 
frequently for hand drying and require disposal cans. Electric 
hand dryers are effective and more economical tlian paper. 
Paper towel dispensers and elecWic hand driers should be 
located away from the lavatorits to prevent traffic con- 
gestion. 
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Mirrors should also be located away from the lavatories (A 
good location for mirrors in the locker room is at the ends of 
locker banks.) A shelf should be Installed in school rest- 
rooms, outside the locker area, where students' books may be 
placed In toilet areas for women, dispensers arid disposers 
for sanitary supplies are" needed. Waste disposals for all trash 
should be built in. Paper towels should be provided even 
when electric hand dryers are installed. 

For the required number and type of plumbing fixture 
planners must review state standards, regulations, and build- 
ing codes.' 

Lockers * „ . 

The administrative and teaching personnd should be 
active participants in the selection of the lockfer system, since 
they are familiar with the problems of locker room adminis- 
tration. 

,The locked system and locker dimension? must be estab- 
lished prior to the determination of the room size. These, 
coupled with the plans for ftit^e expansion, should be the 
criteria in determining a functional lay-out and overall size ^ 
for the locker room. It is recommended that the number of 
lockers should be equal to the peak load plus 10 to 15 per 
cent, with adequate allowance for ovedapping classes, vari^ 
tions in class size, scheduling, and anticipated use by intra- 
mural, recreation, and athletic participants. Projected enroll- 
ment is another factor tfiat must be considered. 

There are several locker systems to be considered. Selec- 
tion should fe made after carefully considering the following 
requirements of any system: 

• Security of street clothing and j)hysical education 
equipment 

• ^Efficient use of space and facilities ' 

• Control of odors 

Efficient administration for student 

• Adhiinistrative feasibility, including supervision and 
maintenance 

• Economy of operation 

• Flexibility for use by different groups 

The Individucd Dressing Locker 

There is little doubt that the individual dressing locker best 
meets the needs of all participants. Costs in terms of space 
and initial investment make it impossible to provide this 
convenience for all users. Usually, such lockers are installed 
for athletes, coaclies, teachers, game officials, professional 
major students, or the profession^ recreator. ♦ 

The individual locker should be large enough to handle 
equipment for the sport requiring the maximum space (in 
most schools, football). If an equipment-drying room is 
available in which buiky equipment can be stored conven- 
iently, the size of the lockers can be reduced. 

lx)ckers with mesh sides and doors offer the best visual 
inspection and maximum control of odors. The antiquated 
"corridfor locker" is no longer acceptable. The locker should 
have an upper shelf for such items as books, a low shelf for 
shoes, and adequate hangers. 

Dressing Locker and Box Storage System 

" ^ dressing locker and box storage is the most common 
system for institutional use. Figures 9 and 1 0 show variations 
ofl this arrangement A series of smaller lockers to hold all 
pCTsonal equipment 's usually located near a large dressing 
locker. Only one box in ^ unit is assigned to a particular class. 
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Therefore, during any given class, each member has the use 
of one large dressing locker^ In some cases, storage lockers 
are located in a separate area and transported to individual 
lockers. This system is more cumbersome, although it does 
allow for special ventilation in the storage ? ea. If the latter 
systein is used, the uniform and towel issue iooms shguld be 
located between the two areas for convenience: 

Basic Locker Room Systems 

The basic locker roohi system concerns the physical 
layout, placement o^ the dressing and storage lockers, and 
their relation to the various service facilities. In *jlecting the 
desired size of specific lockers and determining the^most 
appropriate locker system, a number of questions need to be 
considered: , ' 

• What equipment must the user store in storage lockers? 

• What athletic equipment is provided and stored by the 
school? 

• Are other lockers available to store needed equipment? 

• Does the piogram require sweat suits and jackets for 
outside participation in cool seasons? 

• Will the 5ttine locker be used forphysical educa aon ard 
for an athletic team? 

• Who provides the gym suit? 

• Who provides the towel? 

/ Is a laundry system availabile— or planned? 
^ Will other^oups— such as community recreation— be 
using tha^same locker facility? 

• What personnel are available to administer a basket 
system? 

• Is it feasible from a financial standpoint? 

' Maximum security requires that the padlock of the box 
locker be transported to the dressing locker when in use and 
all contents of the box l5cker be placed in the dressing locker. 
Adequate supervision and operating instructions must 
accompany this system. 

Administrators have experimented with attaching perma- 
nent combination locks on box lockers to eliminate need for 
lock control. In most cases, this system has not been 
satisfactory and is not recommended since street clothes are 
not secure without an additional lock. The system also entails 
frequent changing of Jock combinations when lockers are 
reas'jigned. * 

Color coding of lockers is a popular means of assigning 
lockers. It not only affords easy recognition, but assists in 
overall supervision and makes the locker room attractive. ^ 

The size of the box locker is important to the success of a 
' program. The tendency is to purchase lockers in sizes too 
shiall for efficient use. All locker companies build box lockers 
in sizes to coordinate with the dressing lockers. The best 
source of information is literature distributed by the manu- 
facturer's representatives. 

Increased shelf spaceVather than height has been found to 
provide more efficient storage in lockers. However, the 
program dictates the need. If tennis racquets are not furn- 
ished, for example, the institution has an obligation to 
provide adequate storage space somewhere in the building. 
Similariy, programmers offering outside instruction in cool 
weather should reasonably expect to offer faciliti(is that 
properiy care for additional clothing. 

For institutions that offer laundering of uniforms, the box 
locker plan, which can be sei^viced from the issue room by an 
attendant, has distinct advantages. This plan saves student 
time because uniforms can be laundered and replaced svste- 
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Heights qf Shower Heads and Mirror^ 







Mirror Heigkr 


Shower Height « 


Shower 


At* Group 


Grade* 


VeHieal 
Lcnslh , 


To Bottom 
of SfiiTor 


Girle 


Boy* 


Valve 
Heiglit 


El«m«ntazy 
.Junior High 
Senior High 
AdulU 


., 2 thru 6 
7thru9 
10 thru 12 


, 'jo;." 

. 30" 

30" 
30" 


32" 
40". 
44" 
48" 


' 50" 
. 54" 
56" 
60" 


55" 
60" 
66" 
72" 


So 
40" 
45" 
48" 



•NotM: 



1» Mirror mountlnr heights apply only to mlrroni of site Uited. Bmjiller mlrrori are not recommended. 
^ Shower helf JiU Ire for heads r from wall. Height ihould be adju^ited If cloeer to wall. 



Olrls shower heights are shoulder high. ^ ^ * ui ai„ i ^ 
Shower heights ars from floor to ^ e of shower head (not roughen dimension). 
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matically by the staff. The system alsc utilizes space more 
economically. Daily changes of uniform reduce odors in the 
building. The operational costs of this system are obviously 
high because of increased labor costs for attendants (See 
F^igure'U). 

•I 

Tote Basket System 

The tote bMket system (Figure 12) has been used most 
frequently in elementary school or swimming pool areas. It is 
administered in several different 'Ways. In some operations, 
the basket is stored inside a storage room and issued through 
windows. The student carries the basket to the locker room 
area. Obviously, this system requires attendants and breaks 
down when a large number of students arrive and depart 
simultaneously. 

'In another arrangement, baskets are stored on special 
racks in the locker room itself A student is issued a padlock 
and has ready access to his equipment. This plan often results 
in pilfering, since it is very difficult to construct baskets and 
supporting racks that withstand deliberate attempts to dam- 
age through force. When overnight stqrage is needed in the 
loqker room, storage lockers are preferred over baskets. 

Another administrative plan for the tote basket system ^ 
merits consideration. It allows for the storage of baskets on 
separate dollies for each class in a special security area. 
When the class arrives, the attendant rolls out the dolly and 
returns the baskets from the previous c^ass to the secured 
orea. In many situations, it is not necessary to put locks on 

Figure 5 ^ 
Locker suite trqfficJJow 
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individual lockers as long as adequate supervisory controls 
can be established. ' * 

The main advantages of the tote bag system are: 
''•A need for fewer standing lockers (wall hooks around 
the locker room perimeter may offer sufficient space for 
street clothes) 
Relatively good ventilation 
The economy of space. 

The disadvantages of this system are: 

• Fragility of baskets. 

• Possibility of misplacing baskets. 

• Need for greater supervisipn. 

There Is a growing tenden^r to replace this system in 
elementary schools. If school systems are to give more than 
lip service to the communtty-sfife)ol concept, the school must 
be built to handle the uniqueSproblenis* tha exist when 
community groups use facilities ^ A locker system instituted 
for reason of ecoTiomy may not b^ used by the conmiunity 
when school is not in session. 

Figure 6 
Shower htad arrangements 
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Figure 7 ' 

Shower room at the University of Windsor, Ontario, with tiled floor and wall, perimeter gutter, recessed single 
control spigots and movable shower heads. 



Locker Construction 

The proper selection of lockers is imperative*. Equipment 
^ of this kind should be chosen according to the nature of the 
program and the usage it will receive. Failure to instidl 
quality materials can be costly. Specifications should b« 
written after a thorough study of locker construction. Most 
locker manufacturers will provide literature. 

Sturdy, heavy-gauge metals should be used. Lockers 
normally receive extensive use and ^ust serve for many 
years. Steel sheets are manufactured irt thicknesses varying 
from .1 196 to .0239 inches. Thickness in inches is measured 
in gauges. Normally, doors are of greater thickness than 
the sides and back. Special materials are used as needed at 
locker ends or exposed areas» 

It is advantageous, in most instances, to purchase all- 
welded, factory-assembled units, which are moi'e sturdy and 
permanent than units delivered ready for assembling at the 



site with nuts and bolts. Although initial costs and charges are 
higher for a m-e-assembled unit, the savings are frequently 
lost in assemoly costs and errors at the construction site. 

A second consideration in locker selection is ventilation. 
Lockers with expanded mesh construction assure adequate 
circulation of air, speed drying, and reduce the growth of 
bacteria b/the admission of light There is general agreement 
that the locker room, itself, should be the drying room rather 
than a specials-constructed room. A tot^tl room ventilation 
system is preferred to a system internally installed in lockers. 

A third consideration is the need for visual inspection. This 
is an item of local concern, but it can be an important function 
of administration. * 

Sloping tops have advantages in that dust cannot accumu- 
late and they can be cleaned easily. Ventilation systems may 
be affected by the additional height necessary for sloping tops 
and this factor should be investigated before reaching a 
decision. On the other hand^ when flat, lockers tops are low 



Figure 8 

Shower and lavatory facilities for the handicapped at the Univer- 
sity of Illinois. Urbana, III 
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ADAh-ATION 



SIZE OF LOCKERS 
AND 

BAHERY ARRANGEMENT 



ARRANGEMENT OF ).OCKERS 
. ONE PUPIL- 
EACH PERIOD 



OVER-ALL 
HEIGHT 
WITH 
8" BASE 



NUMBER 
STUDENTS 
PER 
DAY 



AREA 
REQUIRED 
INCLUDES 4" 
FOR VENTILATION 



6-PERIOD 
DAY 



6 STORAGE 
9" X 12" X 24" 

1 DRESSING 
12" X 12" X 48" 



6 STORAGE 
9" X 12" X 24" 

1 DRESSING 
12" X 12" X 72" 




A. 56" 



B. 80" 



A. 



240 



^ I Stj..FT. 
"•I SQ.FT. 



V 



6-PERIOD 
DAYV 



6 STORAGE 
9" X 12" X 20" 



1 DRESSING 
12" X 12" X 60" 




68" 



240 



115 
SQ. FT. 



6-PERIOD 
DAY 



6-PERIOD 
DAY 



7-8 PERIOD 
DAY 



6 STORAGE 
12':.xl2"x,12" 



1 DRESSING 
12" X 12" X 48" 











i 





.. 56" 



-(- 



•12 STORAGE 
12" X 12" X 12" 



2 DRESSING 
12" X 12" X 36" 




80" 



8 STORAGE 
9"xl2"x24" 



1 DRESSING 
12" X 12" X 48" 



9 




56" 



240 



240 



3?0 



93 
SQ. FT. 



133 
SQ. FT. 



187 

SQ. FT. 



7-8 PERIOD 
DAY 



8 STORAGE 
12" X 12" X 12" 

/ 

1 DF^ESSING 
12" X 12" X 48" 




56" 



320 



133 
SQ.FT. 



Figure 9 

Typical combined storage-dressing locker arrangement 
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Indkatet Fixed Bench ' 



This Arrangement Separates the Clothing Storage 
and Dressing Areas 



This Arrangement Combines tN Ckrthing Storafe 
and DrfSiing Areas 
Figure 10 

Illustrative arrangements for dressing locker and box storage 



enough to allow frequent dusting, a flat surface does provide a 
convenient place for bboks while the locker is being opened. 

The latching device for lockers should provide three-point 
latching — at the top, bottom, and door handle. Rod guides at 
the top and bottom give proper secuijlty. 

When Ibckers are placed back to back, a 3'* - 4** forced air 
sp&ce should be left between the rear panels for adequate 
ventilation. The bottom of the locker should be^attached to an 
8'' - 16** base. This permits floor hosing and eliminates 
corrosion. {j 

Benches should be secured to the fl^r with.noncorrosive 
equipment. A fiberglass, plastic, or hard wood seat 8 inches 
wide, with rounded edges and a smooth surface, should be 1 6 
inches from the floor. Space between lockers and benches 
should be planned for traffic control and dressing comfort 
(See^Pigure 1 3). The recommended allowancessiire 30 inches 
from locker to benph with an allowance of 8 inches for bench 
width. Benches should extend the full length of each*Iocker 
bank, with breaks at intervals of 1 2 feet. 

Lockers that provide a recess at the door lock to keep the 
padlock from projection to the aisle allow for easier passage. 

There are a number of features that make a third arrange- 
ment very effective. The solid pedestal slab placed over the 
locker base, and extended out to form a bench on either side 
of the lockers, is being used frequei^tly. This arrangement 
should be given serious study. The prime advantages are that 
the aisles are unobstructed, cleaning is simplified, safety is 
improved, and fioor area is conserved. An alternative to this 
system has been used effectively ^nd can result in a great 
savings of space. The plaii depends on a condition which 
requires only one bench pef'msle. Seldom does ia locker room 
demand more. The pedestal slab is used alternately between 
rows of lockers so that Qnly one pedestal bench is available 
for each aisle. Xhis represents a saving of one square foot 
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times che length of longer aisles for every two rows of lockers* 
(See the illustration concerning bench arrangements.) ^ 
"The pedestal locker system, however, has its drawbacks. 
Since the bench slab should be 1 6 inches high, the lockers will 
extend 8 inches more than with the traditional 8-tnch base. It 
is inconvenient for elementary school youngsters or short 
students to operate lock combinations on the top row of 
storage lockers. A 60-inch locker arrangement is recom- 
mended rather than 72 inches, if this style of bench is used. If 
72-inch lockers are selected, the effects on lighting dispersion 
and room ventilation in a given situation should be analyzed, 
since the total locker bank height with a sloped top wilt 
exceed 8 feet 

Locker Sizes 

- Lockers and locker units are available in many sizes and 
. combinations. They should be chosen after careful consider- 
ation of the needs. It is extravagant to provide more space 
than needed, but in most cases the lockers purchased are 
inadequate. 

Typical combined storage-dressing room locker arrange- 
ments are usually selected according the numl^r of 
instructional periods available in a day. Frequent variations 
in lengths of periods and, therefore, changes in the number of 
periods per day, will upset a carefully planned locker system. 
Modular scheduling, split sessions, and independent course 
study also tend to disrupt the operation of a well-planned 
system. The choice of the system should be made only after , 
thorough discussion with administrative pv rsonnel concern- 
ing future operational plans. (Sec Figures 14 and 15.) 

Special Features of Elementary Locker Rooms 
Elementary schools should plan for the construction of 
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Figurt 11 

At the Ujimnity cf Windsor, attendant (l^) services box locker Jhm rear.partii 
^froh* locken^ (right) he usesJUll length locker to secure gear. 



int (center) removes cleangear 



locker facilities that allow pupils to change uniforms and 
shower. In these grades, teachers should control security, 
gaskets on dollies that can be moved to secure areas are 
adequate. Another acceptable system is a series of shelves of 
box lockers, secured by padlocked doors. The teacher need 
only open several locker doors for each 61ass, and the pupils 
have no need to operate locks. 

For the upper elementary students, wire ihesh lockers of 
sufficient size to hold personal equipment should be available. 
If these lockers are purchased as a part of the. system to 

Figure 12 

Front and side view of post office box lockers showing doors, 
baskets and markers in the rear. 




include individual lockers, the largjp lockers serve a dual use 
for after-school activities. Failure to provide facilities of this i 
nature will deprive schoor personnel from developing and 
planning a comprehensive program for the future. 

The locker*shower complex should contain sufficient 
individual lockers to encourage faculty to assist with after- 
school student acitvities and to be active for their own 
recreation. AduK education and community groups should 
have lockers and space available for night classes, It is 
recommended that at least 600 square feet be designed to 
accommodate adult use. The multi-use concept requires that 
serious consideration be given to planning &n area in ele- 
mentary school locker rooms that can be used by athletic 
teams in the district. A dramatic increase in the number of 
athletic offerings, including the resurgence of giris* inter- 
scholastic athletic teams, has created real problems in facility 
scheduling at .the secondary schools. EfTiciency can be 
increased if adequate dressing and locker facilities for 
designated schc^ol teams are planned as part of the 
elementary complex. 

The height, size, and amount of such service facilities as 
showers, urinals, and drinking fountains should reflect the 
school-community philosophy and provide suitable units for 
all age groups. 

The Athletic Team Locker Room 



\ The development of diverse athletic teams and the tremen- 
dous growth in numbers of participants mandate special 
aUention for team locker rooms. Frequently, planners fail to 
pn »vide for the expansion of particular athletic programs and 
tht introduction of new sports teams. As a school increases in 
po )ulation, a varsity football program may expand to include 
separate junior varsity 'and freshman teams. At the same 
tim \ the fall sports program may be broadened to include 
soccer, cross-country, and other teams. Growth may also 
take place in winter and spring programs and include the 
development of women's teams and intramurals (Figure 16). 

A well-devcloped master plan will permit orderiy expan- 
sion. The following recommendations should be considered: 

Lx>cker rooms should be planned so at least one walMs an 
outside wall of the building. If the construction plan is 
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deiigned to provide for ftiture expansion, the tddition can be 
put on at a ftiture date. 

The irfiyiical education locker arrangement can include 
team lockers interspersed throughout the room. A plan of this 
kind can allow one of tne athletic teams — buketball, 
vollf ytwll, golf, or wrestling to use this dressing room 
without undue interference. 

There is a trend toward providing separate^ outside 
athletic locker rooms for sports such as football, soccer, 
bas^l^m, track, and lacrosse (See Figure The space 
under bleachers or itu a separate building allows for 
excellent facilities* Plannera should consider the following 
points: ' 
e Cleaning coats are reduced because players do hot go 
back into the school building with dirty, sweaty^ 
uniforms. 

Cleaning can be accomplished by hosing down< 
Construction can include cinder block to reduce cost. 
The cost of providing utilities^ at the site is. decreased. 
Administration of ihe teams is improved because pf 
separation. ' # 

# Participants in after-school programs cbp. continue to 

use school facilities without interference. 
' e Outside facilities such as public toilets, ticket booths, 
and refreshment stands can easily be made a part of 
the total complex, 
e Participants in community recreational programs 

can use the facilities* 
e The locker room is easily accessible Irom the playing 
site. 

e Visiting teams can use one of the locker rooms. 
The development of a tot^ complex for the team should 
include coaches' offices and dressing, locker, and toilet 
facilities for players, visiting team, officials, and coaches. 

pm, equipment issue room, meeting or lecture 
facilities, and adequate ventilation system 
thes are other needs for these team locker 



A training i 
room, storq 
for drying^ 
areas. 

Lockers should be of open mesh, with expanded or 
perforated metal. All team lockers should be from 60 to 72 
inches in height and at least 12 inches in width (See Figure 
18). If football equipment is store(^ in lockers, the lockers 
should be 18 inches wide. Serious consideration should be 
given to eliminating clothes lockers and providing proper 
hanging space and a small security locker for valuablesin 
the football area. Ventilation, controlled automatically, 
involves the tu^al area and assures proper drying. The 
administrative |;iocedures must include proper identifica* 
tion of player equipment and security control to protect 
equipment from theft. Each of these arrangements can 
save valuable space by eliminating the need for a separate 
drying room. 

Provisions should be made to separate the dressing 
areas of the various teams for security purposed. To ensure 
flexibility, partitions can be constructed of heavy, mesh 
screening. 

The lecture room should be large enough to seat the 
members of a squad informally. It should include a bulletin 
board and chalk board and be equipped for such audio- 
visual equipment as films, overhead projector, and video- 
tape review. 



Storage Rooms ^ 
Proper storage areas that serve the various teaching 
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Figure 13 
Dressing bench arrangements 




Figure 14 
Combination system 
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Figure 15 

Individual lockers and showers at Methuen (Mass.) High School 

stations enhance the quality of programs. Over a period of 
years, a suitable storage system has significant economic 
advantages because of increased security and the proper 
care and maintenance of supplies and equipment. Staff 
planners must convince arcjhitcctural designers that it is 
imperative to have adequate storage space. 

Planners of any kind of storage area must be familiar 
wiA fire laws. For example, certain state fire laws do not 
permit storage under stairways unless the total construc- 
tion is concrete and includes the installation of metal fire 
doors. 

Several kinds of storage^ areas must be developed. In 
many cases it is^ possible to combine these areas efficiently. 
However, for purposes of identification, they are con- 
sidered individually in the foUpwing sections. 




Supply-Issue Rooth 

Acyoining the locker— dressing room, there should be a'' 
storage rooir for issuing physical education clothing and 
instructional equipment* It can also serve for towel issue 
and retrieval. Usually, a Dutch door or retractable- metal* 
:pattitiofi is used. 

, Sufficient shelving and an efficient hanging system tor 
special equipment mudt be included. A sturdy locking 
device to^afeguard equipment is necessary* 

Out-qf Season Storage and Repair 

' An equipment storage space for extra supplies and out- 
of-season equipment is best located immecliateiy acUacent 
to the issue room, but separated by a solid wall with a door. 
A small area should be provided for equipment repair. 
This room should be organized for easy inventory and 
effective administration. Tilted shelv*s or nonporrosive 
bars are con^pnient for ball storage and other items. 
Installing these devices about an inch from the wall 
facilitates cleaning. Level shelves are needed to store moat 
items. Bins axe convenient for gymnasium equipment, 
hockey sticks, and baseball bats. Proper ventilation and 
humidity control are absolutely necessary for this room or 
supplies will deteriorate over a period of time. 

Gymnasium Storage Room 

This room should be located on the gymnasium level 
and be immediately adjacent to the teaching station. When 
partitions are used t(^ divide the gymnasium into several 
stations, each station should have either a separate storage 
room or a separate opening to one large storage arec. . 

Double doors with fiush sills «nd sufficient height wxll 
facilitate movement of apparatus and equipment such as 
pinp-pong tables and tumbling mats. Invariably, these 
rooms are made smaller than necessary. Although a 
mi»^imum area needed for storage of large equipment is 
recommended at 250 to 300 feet, extra precautions should 
be taken by the physical education personnel to ilttain 
sufficient space. The following procedure is reconfciendcd: 

• Make a list of all equipment, including planned 
purchases, that need to be storcJ. 

• Draw to scale, on graph paper, the storage space 
needs for each item and cut out templates. 

• Arr«inge templates on scaled architect paper to 
indicate space needs. 

- • Present data to administrative personnel as verifi- 
cation of space needs. 
In facilities that contain a separate gymnastics and 
tumbling room, apparatus can remain in that room when 
not used and eliminate storage needs. Selected activities 
that do not require a full teaching station can use that room 
when gymnastics classes are not conducted. 

Some school systems transport gymnastics equipment 
from school to school to save duplication of purchases. 
Thus, a school retains the apparatus only while it is being 
used, and only one school of the group requires space for 
gymnastics equipment storage. 



Figure 16 

Team locker rootn at Methuen High School 
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Worthington(Ohio) High School has separate building a4}ucent 
to fields for varsity locker rooms. ^ 



^ Community Recreation Storage 

The community recreation^ program requires storage 
space. The sharing of equipment and the misuse of 
equipment , are frequent sources of. contention between 
school and community groups. It is recommended that 
definite storage spaces be designated for the community 
program and adequate security measures be taken fof both 
school and community equipment 

Audio-visuaf Equipment Storage 

Effective use of audio-visual equipment mandates that 
accessible, well-protected, and secure areas be tocated at 
the instruction site. Video-tape and instant replay equip- 
ment are invaluable as teaching aids. In order tQ r^uce 
damage due to mishandling, a small secure area should be 
available in which to store the equipment on a movable 
cart. The equipment can then be made readily operational. 

There aiso is, need forgone audio-vidual equipment 
storage room accessible from the administrative areas. 
^ This can be used as a master storage area for audio-visual 
equipment and auxiliary supplies. 



Figure 19 ^ 
Storage area for athletic equipment at Methuen (Mass.) Higft 
School 
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' Figure 18 

Otterbein College in Ohio uses wite mb.^h, sloping top lockers for ' 
its learn locker room 



OutsideTield Storage 

If the main building is used for storage of cmtdoor 
equipment, the storage room should be located near the field 
exits. Such equipment would inchide archery targets, line- 
maricers, bases, football charging sleds, tools, and the like. 

It is preferable to store these materials away from the main 
building aod near the play areas, to prevent dirt from being 
tracked into the school and to allow easy access to the 
equipment A building designed as a separate athletic team 
locker room affords an excellent space. Small outside sheds 
are frequently used, but they are subject to vandalism unless 
they are Weil-constructed and have a good locking device* 

Athletic Team Storage Room - ^ ' 

For purposes of control and accountability, storage rooms 
for athletic teams should be separated from thole for other 
aptivities. Preferably, they should be a4jacent to the team 
locker room for. orderly issue of equipment Shelving that 
allows easy categorizing of sizes should be provided. Open- 
end cubicles facilitate the storage of bulky items and provide' 
for free ^^rculation of *air (See Figure 19). 




Cedar-linod closets serve to ^eguard woolen goods. 
Tables are needed to fold clothes prior to distribution. A work 
area for the repair of equipment should be nearby. 

Controlled ventilation, temperature, and humidity are 
necessary to prevent deterioration of clothing, leather, and 
rubber goods, v 

Storage space mu^t have niaximum security. It is advisable 
to make provision for segmenting the shelves for respective 
teams with heavy wire-mesh screening. 

Issue, inventory, and retrieval of uniforms is a function of 
the-6torage complex. The most convenient location for the 
issue room is immediately accessible to the locker room and 
separated from the storage room. Laundry may also be 
distributer' from the issue room. 

Custodial Areas 

^Custodial storage rooms should be located conveniently 
on each floor in each building. There should be at least one 6 
foot by 8 foot custodial room for each 10,000 feet of fl^rr 
space. And at least one on each floor. Each room should have 
a slap sink with a pop-up drain and a mixer-type faucet 
Shelves and hanging boards should be constructed in each* 
room for storage of supplies and tools. 

A small room about 6 feet by 8 feet should be provided near 
the service entrance oif each building for storage of tools and ^ 
supplies used in building maintenance within the building. 

Laundry ' - 

If a healtltful school environment is one of tlie requisite s of 
the educational program, laundry facilities for physical 
education and athletic programs should be promoted. Re- 
duction of illnesses and skin infections, minimizing odors, 
improved ajM^arance of uniforms, and a general attitude 
toward cleammess are all benefits of a laundry. A well- 
admmistered system can lower laundry, costs, reduce 
inventory, reduce losses due to theft, and provide general 
economic advaiitages to students and administration. 

The decision to institute a laundry involves a complete 
feasibility study -to determine if it is more economical than 
contracting with commercial companies. Renovation of old 



buildings is costly because of the need for extensive installa* 
tion of heavy-duty utilities and the special features heeded for 
room construction. A cost analysis should include such 
factors as personnel, equipment, building maintenance and 
use, utilities, supplies, and deliveries. 

Location 

The laundry room should be directly located off a corridor 
and preferably near the lock^^r room area. Installation costs 
can be minimized if the laundry is situated near the shower 
and toilet facilities. The room should have direct access to a 
service roadway for transporting laundry to and from areas 
located away from the main site. Ramps should be installed,if 
laundrj' dollies arc to be transported from different floor 
levels. Provision must be made for adequate security of the 
area* 

Size 

. The total size of a laundry room is dependent primarily 
' upon the quantity of laundry to be handled and the number 
and kind of machines to be installed. There must also be 
adequate space to perform routine related tasks. Storage 
shelves for clothes and supplies, space for laundry dollies, 
tables for folding and irpning, and a woric space for issuing 
clothing and for general organizational purposes must be 
planned as additional features of the room. Adequate room 
for maintenance and repair should be left near the machines. 

Equipment 

Selection of equipment should precede architectural plan- 
. ning. Decisions relating to ecfuipment purchase merit careful 
deliberation. Literature from the various manufacturers 
describes special features and should be compared closely. 

The size of the macliines c(ppends upon the size of peak 
loads. It is worth investigating the purchase of several 
machines of different sizes, instead of one large machine to 
wash all items. Delicate fabrics can usually be handled in the 
smaller machines, and at least one of the machines is 
available to handle all of the work in the event that repairs 
must be made on others. 



Figure 20 
Suggested laundry room layout 
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Investigation should be made concerning purchase of the 
combination washer/extractor or separate machines. The 
combination has advantages for institutional use since it 
allows for a grea^tf r load to be handled in a given period of 
time. It also requires less space, less employee time, and less . 
ci4>ital outlay. * , * " 

The selecticMi of dryers requires close investigation c^the 
various machines manufactured. A series of drycra is prefer- 
able over one large dryer for most institutions. Preference for 
gas, electric, or steam must be decided on a local basis ^ 
according to costs in terms of money and personnel. The 
same is true of the special features offered by vario\is 
companies. 

There should be at least a minimum ironing service 
available. Modeni fabrics have eliminated the need to iron 
athletic uniforms, but on special occasions some ironing 
service will be necessary. 

A sink should be installed for items requiring special care 
for stain removal or special rinsing. 

Physical Features 

Walls' 

Room construction should permit the laundry room to 
operate functionally and efficiently with mrfidmal main- 
tenance cost The side walls should be soundproof, tc prevent . 
the noise of the machines from disturbing ^nearby s'^hool 
activities. In addition, some of the wails should be clear of 
obstacles or windows to allow for well-organized shelving 
spaces. Space should be provided for storage of laund^ room 
supplies as well as for systematic storage of clothing or 
uniforms by sizes. 

Doorways must be of sufficient size to permit replacement 
of machinery. Swinging doors with protective guards 
attached at the bottom are recommended Flush sills allow , 
laundry trucks to move in and out freely. 

Ceilings and Lights 

Ceiling^ should be moisture-resistant because of the high 
humidity. Acoustic treatment will reduce noise transmission 
to upper levels. Beams should be of sufficient strength to 
assist movement of machinery with pulleys. 

Lights should be vaporized and furnish SO fbotcandles of 
illumination throughout the room. . 

Floors 

Floors should be sloped to drains. They should have a 
moisture-proof, nonskid surface that is resistant to detergents 
and bleaching materials. Sufficient space should be main 
tained between work areas to allow for efficient wo k ' 
patterns. 

The floor should be^durable enough to withstand con- 
siderable vibration and weight. Most machine manufacturers 
specify the construction of elevated, concrete basesYor the 
installation of machines. In some instances shock-absorbing 
features are built into the machines and eliminate the need for 
bases. 

Utilities 

•The heavy demands of laundry . equipment require clrse 
conformity to manufacturers' recommendations on utilit .es. 
'Laundry equipment should be selected prior to pipe installa- 
tions. 

Institutional machines use large amounts of hot and cold 
Service Areas 



water. Steam must also be av.:ilable. Machines must allow 
regulation of water temperature for various fabrics. 

Provisions must be made for both 220 and 110 volt outlets. 
Manufacturers' specificafions should be followed to prevent 
overloading* Sufficient outlets for auxiliary use sboukl be 
spaced throughout tiie coorn* 

Control of heat and humidity is always a problem unless 
adequate provision has been made to control climate. A 
location in the building that allows for g(^ exhaust ventila- 
tion is an econofi^cal asset 

Training Rooms 

In the planning of training rooms, the director ofihe sports 
medicine staffor head trainer should be consulted throughout 
the process. Proper ccMisultatioQ with experienced trainers is 
a must for every planning committee. 

The size of the room needed depends on a number of 
factors such as the number of individuals it must serve, 
availability of assistant trainers, and the treatment rfteas 
contemplated 

Some universities with 'large athletic departments have 
training rooms in as many as five or six buildings. A central 
training area will have offices for the sports medicine staff 
during the morning hours, and later, dunng athletic practice 
times, the staff is assigned to auxiliary training rooms in the 
other buildings. 

There is a growing trend for more and better equipped 
training rooms in our nation^s schools. Many 'secondary 
schools have a designated Athle^tic Trainer, and this indi- 
vidual is on duty at practice sessions and all scheduled 
* athletic events. College and universities with teacher-training 
opportunities offer degrees with athletic training options or as 
a miuor cou£|e of study and provide field experiences for 
them. 

Location 

Training rooms should be accessible to both mea and 
women and located adjacent to their respective locker and 
«hower rooms. There should be easy access to the area by 
ambulance service. In some universities and colleges the 
sports medicine staff also supervises rehabilitation of injured 
athletes and usually the rehab area is adjacent to the main 
training facility and offices. In this way constant supervision 
of this area can be maintained. 

Physical Features 

The floor of training rooms should be constructed of 
concrete and covered with vinyl tile, or one of the suitable 
synthetic materials. This facilitates easy cleaning. .The 
training facility will be subjected to moisture, and therefore, 
ihe floor construction should be of a non-slip type of 
£;urfacing. 

. The first five feet of wall space should be constructed of 
easily cleaned building material such as tile, vinyl coated 
wallboard, or epoxy painted concrete block. The remaining 
wail space can* be painted with a moisture-proof paint. 

The ceiling should be at least 10 feet high, and constructed 
of acoustic tile or equivalent. This height will allow athletes 
t3 Stand on a table for strapping. 

Lighting should consist of at least SO foot candles at a 
height of 4 feet. Because of the energy crisis which we all face 
in the coming years, efficient fluorescent type lighting should 
be used. Reflective coverings on walls promotes adequate 
lighting. Sufficient wall plugs of both 1 1 0 voUs and 220 volts 
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shcH^kl be located at appropriate areas around the room, not 
more thaii 2 feet from Uie floor. Make sure that all suvitches 
and terminals are properly frounded. Ground fault interrupts 
(OFI) must be ihandatory in all hydrotherapy areas. - 

Proper ventilation is of importance to any area of a- 
building, but of particular importance to the training room. 
Steam and moisture from hydrotherapy areas and heat from 
other apparatus can make this room very uncomfortable 
without well planned ventilation, The room should have its 
own thermosUt because of the minimal clothing worn by the 
athletes. The total room should be color-coordinated with 
colors that are pleasing to the eye and constitute a relaxed 
atmosf^rr . The walls might be decorated with pictures of 
recent outstanding athletes and teams. Also a large bulletm 
board should be provided ' 

^^^^^^^^^^^ 

Layout ^ ^ 

Most modem main training rooms are laid out with six 
areas in mind: (1) the general first aid and taping area, (2) 
hydrotherapy area, (3)^lectrotherapy area (Figure 21), 
(4) rehabilitation area, (S) athletic trainer's office and 
physician's examining room, and (6) a good-sized storage 
roonu 

Traffic control is important for efficient use of these areas. 
The placement of most frequently used areas should be close 
to the entrance. First, the taping tables; second, the electro- 
therapy section; and third, the hydrotherapy section. The 
rehab area may have another entrance (Figures 22 and 23). 

Equipment 

The equipment needed for each area of the training room 
will depend on the availability of space, the number of 
trainers employed and the size of tiie athletic program. 

In the taping area of a large centra) training room at least 6- 
8 taping tables are needed approximately 42 inches high 
They should have foam padding and be covered with a tough 
vinyl-coated fabric. A small shelf can be constructed at the 
one end of each table to acconmiodate storage of tape, gauze, 
etc. Ankle wrap rolls should be accessible to each table. Also 
a freezer shpuld be located in this section. A new trend for 
saving space allows for one long taping table that should 
accommodate 8-10 athletes at one time. 

The hydrotheri^)y section should be enclosed by a 40" - 
48" high wall, so that water which occasionally overflows 
from the equipment can be contained. The floor should be 
constructed of non-skid tile and the floor should slope toward 
the drain. Whirlpools which use both hot and cold water, and 
the ice-making machine are kept in ^s enclosure. The proper 
electrical outlets and plumbing hook-ups must be plrovided. 

The electrotherapy section should have treatment tables of 
similar construction to the taping table, but with a minimum 
length of 6' to allow an individual to layout full length. 
Electrical outlets should be planned for each tabie of 
sufficient voltage to acconunodate electrotherapy equip- 
ment. Qatlets should be 2 feet off floor so that arms, legs and 
backs will not accidently come in contact with receptacles. 

The rehabilitation section should have a synthetic floor, 
because of the constant use of weights for conditioning. The 
type of equipment needed will depend on size of the schoors 
program and the academic traininj. of the trainers. 

Trainer Offices and Physical Examining Room 
The trainer offices should have partial glass walls for a 
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view of treatment areas. Other equipment would include desk 
and chairsi a bookcase, filing cabinets, and a bulletin board 
Each office should have a phone. 

The physician's examining room should be completely 
enclosed and include an adjustable examining table, secure 
medicine cabinet, and small desk with chair. An adjustable 
^surgical lamp might be installed 

Storage Section 

A storage area adjacent, to the trainmg room is needed. 
This room should be large enough to accommodate supplies 
that will be used during the year. The areu should have 
climate control and a heavy locking door. 

Facilities For Faculty And Staff 

Administrative Units 

Well-planned and effectively designed office suites and 
work rooms facilitate a smooth working relationship among 
the various divisions and enhance the success of the progr^. 
Staff members develop increased morale and motivation, 
which foster increased productivity, when office spaces and 
sendee areas provide a pleasant environment and a functi(xial 
setting in which to work. 

Planners can generalize about the relationship of the 
various spaces, but the unique problems of individual schools 

Figure 23 
Auxiliary training room 
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Figure 22 
Central training arec 
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Figure 21 
A section qf training room at Michigan 
State University 




make it difficult to establish- hard rules. Planners should 
consider the following guidelines in relation to tKe special 
needs of the individual institution^ 

Centralization of faculty offices normally improves com- 
munication among the various departments. Working as a 
unifying group develops a valuable esprit de corps among . 
faculty members. On the other hand, segregation tends to 
break down unity among groups. In larger colleges, the trend 
has been for athletic coaches and' administration to locate 
apart from phyDical education. Since fhe athletic program is 
expansive^ the separation allows for efficient athletic 
administration independent of physical education. However, 
over a period of time, with separation of personnel and 
subsequent changes in staff, a communication gap develops 
and little interaction takes place between two se^nts that 
normally require close coordination. 

Planning committees need toifreigh carefully the factors 
affecting administration prior to decentralizing a staff. At the 
same time, there are divisions that can function rtiore 
efficiently if the staff is housed as a unit in a favorable 
location. It is recommended that staff members be grouped as 
working units according to their function bixt retain a close 
proximity to other departmental personnel, hjormally, the 
following units might comprise efficient workinig units: 

Athletics 

Intramurals 

Teacher Education 

Graduate Studies ^ 

Basic Instructional Program. 

The trend is for basic institutional programs for men and 
women to merge into a single administrative unit. New and 
better coeducational programs are encouraged when the 
responsible individuals can discuss problems fVequently. The 
location of facilities and congc;5tion caused by large numbers 
of participating students bears heavily on the location of this 
area. Basic instructional programs involve the greatest 
number of staff and students and should be so located as not 
to interfere with other facets of administration. 

Essential Administrative Facilities 
Essential facilities related to administration include 
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administrative and faculty offices, secretarial and clerical 
offices and workrooms, reception and waiting room, athletic 
offices, storage rooms, and faculty/staff shower and ^st 
rooms. 
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Administrative Offices, 

Administrative offices should be located centrally in the 
building, with easy access from main entrances but apart 
from the noise and the main traffic flow. A reception area, 
controlled by secretarial assistants, should be available for 
guests and for scheduled appointments. 

The administrator's office should have a minimum of 200 
square feet A large facility may contain a suite of offices for 
several administrators. These offices should be located close 
to the secretarial area but secluded from the normal routine of 
the day. Administrative offices should be provided with 
private toilet rooms. 

The decor should produce pleasant working conditions and 
present a favorable impression upon visitors and guests. 
Consideration should b^ given to acoustics, includtng the 
transmission of sound through the walls and the sounds 
resulting from heating and cooling units. Carpeting and 
drapes are assets in these offices for improved acoustics, 
aesthetics, and morale. \ 

Faculty Offices 

Faculty offices should allow the staff to work comfortably. 
Particularly at the college level, many stafThours are spent in 
the office on tasks associated with teaching. Writing, 
planning, counselitig, and routine administrative work are 
important facets of the job. 

Office spaces should be large enough to accommodate the 
following items: 

Large work desk with lock 

Comfortable desk chair 

Filing cabinet 

Bookshelves 

Side chair 

Compact storage cabinet. 

The private office is recommended and should be a 
minimum of 100 square feet. If rooms are larger, a common 
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practice is for a second person to be assigned to the office 
when additional staffs is hired. Xhe opportunity for each 
individual to work with maximum efficiency is thereby 
reduced. 

Air-conditioning is recommended in warm climates if a 
summer program is conducted. 

Secretarial and Clerical Offices 

Planning for secretarial and clerical offices should include 
a job analysis for each position. Normally, secretaries are 
expected to perform, in varying degrees, the following duties: 

• xt as receptionist for students, faculty, visitors, ?ales- 
' vmen, press representatives, and others. 

• TakQ and transcribe dictation, aijd perform a variety of 
typing chores. 

• Receive and redirect telephone calls. 

• Receive and distribute mail and other communications 

• Answer written correspondence. 

• Schedule appointments and keep track' of faculty. 

• Operate a variety of office, machines, such as dupli- 
cators, mimeograph machines, ditto machines, and 
computers. 

• File department papers, correspondence,, forms, and 
other materials. 

• Perform such business operations as bookkeeping ?md 
accounting. 

• Prepare copies of class tests and other teaching 
materials as needed in courses. 

• Dispense tickets for spectator events. 

In small schools requiring one or two secretaries, a single 
main office usually suffices for all the tasks. At universities 
conducting extensive programs in physical education, 
recreation, and athletics it is preferred that secretaries be 
dispersed to vaiious areas according to their ^unctions. 

Secretaries should be located in accessible areas, but in 
such a position that individuals do not pass in the immediate 
vicinity of the area unless business is to be conducted. 
Socializing with students must be discouraged. 

L the reception room/office arrangement is used, the 
reception responsibilities often make it impossible to carry 
out thp important tasks. Under this arrangement, if more than 
a single secretary is located in the office, it is best to use a 
system whereby a visual barrier will isolate those secretaries 
not serving as receptionists. 

For each secretary, an operating space of at least 120 
square feet should be planned exclusive of the reception agd 
storage areas. Filing cabinets, desks, storage cabinets, 
typewriter space, and a work counter arc the requisites for 
each secretary. 

The telephone system shoi:;.l be"^ convenient for all. The 
main telephone ~ containing all extension and intercom 
lines — should be at the receptionist's desk. 

Easily accessible individual mailboxes should be located 
in the office. It is important that messages be readily seen and 
normal security be established for the mail. 

A work room for carrying out re* tine clerical duties must 
be available. It contains copying machines with ample 
counter space to work efficiently. Metal shelving for paper 
and mimeograph supplies is required. Equipment for 
retaining and filing stencils should be placed in this room. If 
the work space for calculators and other office machines is 
not available in the main otTice, the work room should be used 
for this purpose. Rather than duplicate the purchase of costly 
machines, secretaries from various units* e\en though not 
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located together, might use the same work room. THe room 
should therefore be so located as to be accessible to the 
secretarial staff's of a number of units. 

Audio-Visual Storage 

Audiovisual equipment represents a large capital outlay 
and is subject to damage and theft if proper security is not 
provided. Videotape with instant playback, movie projectors, 
strip films, record players, and cameras arc common < 
equipment items. Additional supplies such as films, tapes, 
spare parts, and cords must be property stored and inven- 
toried. ' 

It is recommended that secure storage areas be planned at 
the respective teaching stations for equipment normally used 
at the site. Such an arrangement encourages use of the 
teaching aids and reduces pii-eparation time. However, in 
addition to these satellite areas, it is necessary to have a main 
audiovisual storage room with a good inventory and issue 
system and with one person responsible for security. 

Schools expecting to use videotape and replay equipment 
need to establish several small areas in which staff* and 
students may view and evaluate tapes or review tapes for 
preparation purposes. If normal classrooms are not avail- 
able, a special room should allow several students to view 
tapes simultaneously. Methods teachers, student-teacher 
supervisors, and skill instructors have the most need for 
viewing films and should be consulted concerning needs. 

Conference Room 

A conference room should be included in the plans for a 
modem physical education plant to serve athletics, physical 
education, and recreation. There is frequ nt need for inter- 
departmental administrative and^taff' meetings. Student oral 
examinations and small-group discussions are best carried 
out in a room designated for these purposes. 

A large tabl^ vuh adequate seating situated in a well- 
ventilated, attractive room is recommended. A closet area is 
convenient for visitors and guests. Usually, a small table for 
refres^ents is provided. Consideration should be given to a 
kitchenette. Depending upon the needs of the particular 
school, the room can serve such other purposes as staff* 
lounge, reading room, film viewing area, and so on. 

t^i i^c s 

Service Area Check Lists 

Locker t^oom 

1 . The main locker room is strategically located 

for the practical use of all facilities. » 

2. The locker room is of sufficient size to. 
accommodate peak loads. 

3. There is adequate ventilation in the locker 

room. 

4. The floor surface is safe and easy to clean and 
maintain. 

5. The floor has been designed to enable thor- 
ough hosing down and proper drainage. Hose 

bibbs are installed. 

6. The electrical switches ancT sockets are 
waterproofQ^d and installed so as to eliminate 
dangers from shock. 

7. The lockers are i\iciunted off the floor and have 
been plaoed for traffic control and dressing 
comfort. \ - 

* 8. Sufficient bulleiifT boards are available. 
9. A public address system is included. 
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10. 

11. 

12. 



13. 



14. 
16. 
16. 



1. 



5. 



6. 



7. 
8. 
9. 
10. 



Th* lookAT mm It contiguoutt to th« »haw«r 

room, drying !»• pnd tollttt. ^ 

Adtquatt gro inino VMt hivt bMn proMldtd^ 

Tho grooming aroM Include wa«h bowls, 
mirrora. wtm^ dlaptntort. Kind towol dis- 
pontort «nd ?tlr dtyors. 
Tht iockert .^rt of : ibetantial quality and 
daaign ao ai o make tor k>ng tarm uaa and 
aaay maintananca. 

Lighting fixturea arayapor-proof and cantered' 
between alalKa. ^. - 

Windows. If used are high enough so valuable 
wall apace Is not tost. ' / 

SkyllglTts, If used, are centered between 

Shower Room / 

The shower rooms are centrally located in ' 
relation to the dreasing rooms sensed. ' _ 
The shower rooms are grouped In ctose prox- 
imity to sendee multiple areas whenever 
possible. 

The shower room han sufficien^ capacity to 
handle peak loads. 

The hot water supply issuff icient to meet peak 

load requirements. ' - 

The shower heads are mouhted at the ideal 

height and angle for the various users. A 

single control is used to regulate water 

temperature tor each shower. 

At leaat 10% of the shower heads for women 

are in Individual booties close to the toweling 

area. " 

The plumbing is designed for economical 

maintenance. 

Soap receptabies are provided even if a soap 
dispensing system is planned. 



The doorways in the s|K)wer room are wid% 
enough for two-way traffic. 
The walla and ceilings are moisture-resistant 
f and can be maintained easily. ^ - 

1 1. ' The floors are nonskid material pitched away 

from the dressing area and toward adequate 
drains.' 

12. An efficient ventilation system has been 
. Installed 



13. 

I. 



15. 
16. 



1. 
2. 



The toweling room is contiguous to the shower 
room and is of sufficient size to handle peak . 

loads. ^ M ^ , - 

Th^re is an adequate number of drains 
through-out the shower ropm facility to h indie 
peak loacs ias well as possible emergencies^ 
The floor and wall corners are rounded for 
efficient cleaning. 
The area is easy to supervise. . 



5. 
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Storag* and Imu* Rooms 

The storage areas conform to fire laws. 
The equipment room, with respect to size and 
layout, has beeri designed to meet future 

no€Kj8* 

The storage and issue arbas are centrally 
located and can effectively handle peak 

periods. * „ * " 

There are sufficient storage areas to allow for 
segregation of out-of-season storage, equip- 
ment of limited use, and equipment that is 
used dally or weekly. 

The doors to storage areas are wide and do 
not hDve a riser. 



7. 
8. 

g. 



1. 



2. 



The storage area la flexible, has ediuetable 
ahelvM, and Indudee apeoe fo^ mobile 

modules. . ■ i - 

There la an adequate repair center away from 
high aotMty areas. 

There are tecllltiea for record-lteeplng. 
The^etorage areas have appropriate security. 



6: 
7. 



8. 
9. 



10. 



T4^m Robmt 

The team locker room(a) are dealgned ao that 
they 9re Hexlble for future expanaton (I.e.. 
additional aporta teama fonned)^ 
The concept of separate outatoe ibcke r rooma 
for men and women aporta auoh aa football, 
soccer, baaebell. aoftball. track ihd lacroaae 
haa been given careful oonalderatkjn. 
The' team rooma are, In the tomi of a total 
complex, including coachee' offteea. locker 
areaa. tdlet facllltlea. training room, atorage 
faciiitlea, and meeting or lecture room. 
The rooma are large enough to handle the 
total team. ' .. - 
The lockera are large enough to provide for 
storage of ctotNng aa well a8J)laying unlforma^ 
The lockera are well ventilated and- the locker 
room has an efficient ventilation system. 
Equipment for team meetinga (chalk boards, 
infonnatlon boarda. , and projectors and 
screen) have been provided. i 
The team rooms are connected with the public 
address system. ' *- 

The teani locker room, ahowers. and atorage 
conform to the check list for each of these 
areas. 

The room can be adequately secured. . . 



1. 
2. 

3. 



4. 
5. 

6. 

7. 

8. 

9. 



Coachot' and Inttructort' PrtMlng Room 

The room is conveniently located. 



There is adequate floor apace and associated 
facilities for peak loada. 
Each Individual has adequate personal stor- 
age space and a preparation and record 
keeping area. 

The floor is nonskid and easy to maintain. .. 
An intercommunication system and telephone 
are included. 

An InformatlSncapter, chalk board and clock 
have been provided. 

There are shelves provided for teaching 

rnateriais, reference sources; etc. 

There is at least one area where private 

discussions can be held. 

Full-size locl^ers are available fqr ail coaches 

throughout the year. 



2. 
3. 



4. 



Laundry 

The laundry is located directly off a corridor 
and ne'ar the locker and equipment rooms. _ 
The laundry is located close to the other 
plumbing sen/ices. 

There Is adequate space to house the ma- 
chines, provide for storage of the clothes and 
supplies, provide for the performance of rou- 
tine tasks, andVoom for maintenance and 
repair of the machines. 
The floor is made of,nonskid material, sloped 
and has adequate drains. 
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6. 



6. 

7. 
8. 

9. 



i: 



2. 



The size anu quality of the machines are ade* 

quate to^meet future requirements andxto give 

lono term service. 

The room has been soundproofed. 

The walls and ceilings are moisture-resistant^ 

The door ways have flusn sills and are wide 

enoiigh to allow for replacement of machinery^ 

There Is easy accese If laundry needs to bis 

transported from the building. 1 



Tralnsi's Room 

.The layout of the training room controls traffic 
and reduces crowding with the mbst frequently 
used areas close to the entrance. 
The floor space Is adequate to meet peak' 
loads. _ 



'3. 
4. 



6. 

a. 

'0. 
10. 

11. 



The room Is conveniently located. 
Ambulance service has access to the building 
which leads directly to the training room. _ 
The room Is constructed to tolerate moisture 
and heat. 

Adequate wall plugs of sufficient voltage are 
located throughout the rooma about two feet 
from the floor. 

The floor la qf nonsWd material. 
There la a sink, a drainboard area, and a 
supply of hot and cold water. 
There is adequate space for an office which 
could double as a private examination room^ 
There la a telephone and an intercommunica- 
tion system Included. 

Adequate provision is made for expansion of 
facilities aa the program grows ^and stflff 
increases. ' ' " i 
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Planning for Leisure Through 
Recreation Concepts' 

INCREASED LEISURE TIME> coupled with an increase 
in discretionary income, is resulting in an activity partici- 
pation explosion in the recreation field Facilities must be 
designed to accommodate a wide range of age groups, social 
mores, and physical attributes of the populatioa Also, pro- 
gram emphasis should be oriented to recreational use as well 
as to structural! and competitive athletic activities. 

Gonlmunity Involvement 

In developing plans for new recreation and park facilities, 
and in propoung^mprovements to existing recreation paries, 
the Tacilities^iust reflect the wants and needs of the com- 
munity. Pwlic cooperation and involvement in the initial 
planning stages will serve to strengthen community interest 
both acJvely and fmancially. 

There are^^iany ways to involve the public in the planning 
' process. One is the public meeting. Although time- 
consuming, a series of well-organized public meetings is an 
efTective'means of presenting proposed plans for community 
consideration. 

A survey of leisure behavior and attitudes can be a^^eful 
tool in ascertaining the needs atid desires of the people wuhin 
the planning area. Many users are found in the community at 
arge, outside school populations. Thus, inter-agency agree* 
nents for shared use of facilities is on the increase. Also, 
cooperation between community agencies and organized 
groups facilitates planning, promotes financial considera- 
tions,* and assures community involvement. 

The relatively new field of Industrial Recreation is loom- 
ing as the next miyor ar<^a of progress in the recreation field. 
Management and employees are discovering the benefits of 
indus^ial fiitness programs. As a result, industries throughout 
the country are expanding current facilities or establishing 
new recreational complexes. Programs such as these range 
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from 4nulti-million dollar facilities with special equipment 
and a medical- and professional recreation staff to programs 
offered in conjunction with local Y*s or school systems (See * 
.Figure 1),^ , 

Again, because industrial recreation/fitness programs 
encompass such a wide range of opportunities, public and 
private interests must cooperate to provide the best facilities 
possible. 

Planning Ck^nsiderations for 
Metropolitan Areas ^ 

As a result of the population shift to the urban centers, open 
space is at a premium within the confines of the metropolitan 
areas and there has been a general decline in the environ- 
mental quality of these areas. This has led to a grcAving public 
concern about recreational facilities and services. So, we 
must consider these factors when planning recreational 
facilities within these congested areas. 

• Lack of 'open space and often tack of economic 
resources make it mandatory that all government and 
public agencies cooperate in planning facilities for 
rnaximum use. Recreational use of public housing 
facilities, social and health care programs in recrea- 
tional centers, and swimming pools adjacent to or part 
of fire stations are just a few examples of ways in which 
the public can maximize facility use. 

• Additional or secondary uses of all facilities, both pub- 
lic and private, must be considered. For example, the 
parking lot of a large industrial plant can be used for 
recreational purposes on weekends with little or no 
additional cost if property planned. 

a The mobility of people in dense urban areas is oflen 
restricted. The'*efore, facilities must be easily acces- 
sible to the people. — " 

• Plans should be revised for maximum use of existing 
facilities. Twenty-four hour use should be considered 
as a possibility in some areas. 
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MuUiple Use 

Planning facilities for multiple use is a major consideration 
in the establishment of playgrounds and other recreational 
properties. Multiple use facilities require space that can 
accommodate varied activities for all age groups during 
various times of the day, week, month, season, or year. Most 
activities are associated with specific times and/or seasons. 
Basketball and hockey are considered winter activities, base- 
ball is played in the spring and the summer, and football is a 
sport for autumn. Thus, a facility that is planned to accom- 
modate a single use becomes an expensive investment if 
allowed to stand idle much of the year* 

Changing recreational preferences require that indoor and 
outdoor areas not be restricted with permanent spatial and 
architectural fixtures designed for specific activities in a set 
period of time. There must be a flexibility built into indoor 
and outdoor facilities comparable to the open classroom in 
the field oJLjMlucation. 

The cIiaTacter and location of the population are constantly 
changing. The ethnic, socio-economic, and demographic 
features such as age and family size vary within a neighbor- 
hood as th^ years pa^s. With today's mobile population a 
community that is planned on the basis of a static population 
sOon has many obsolete features. \ 

Eliminating Architectural Barriers 

It is essential that all recreational facilities be designed to 
serve the handicapped. Therapeutic recreation services must 
involve the special members of the population in the planning 
process to ensure that acitivities and facilities will serve their 
needs. Guidelines for the elimination of architectural barriers 
are detailed in Chapter 8. 

Indoor Community Areas and Facilities 

Related aspects of the various types of planning units 
(neighborhood, community, city or school district, and 
county or region) were discussed in Chapters 1 and 3. 
Relations among planning units, however, are oftfin changed 
by physiographic or demographic changes occurring in the 
planning entity. A new neighborhood might be formed by a 
si^ificant change in housing or in nationality, or a com- 
munity might be divided into two neighborhoods by a new 
expressway. These factors are taken into consideration when 
defining units. 

Use of Planning Units 

Population units form the basis for planning programs and 
activities. 

The park and lecreation agency, in order to plan and 
manage its services properly, establishes its activities and 
facilities on the demands of a known population with given 
economic and ethnic characteristics. The larger the planning 
and managing agency, the broader the population pa-'up with 
which it will be concerned. An undefined popiiation unit 
results only in arbitrary allocations of services and provides 
no accountability nor relevancy. Every effort should be made 
to provide for recreational programs and areas in most 
effective and efficient manner. 

X General Recreational Buildings 

RecreatidKal buildings should be planned to meet the 
needs and inteif^sts of all people in the neighborhood or com- 
munity, regardless of age, sex or ability. They should pro- 
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vide a safe, healthful, and attractive atmosphere in which 
every person in the community or neighborhood may enjoy 
his leisure by participating iA activities of a social, inspira- 
tional, cultural, or physical nature. 

Improved technology, increasec .elf-awareness, and great 
advances in the field of medicine have all contributed to the 
longer life span. In addition, it is estimated that ^e out of 
seven people in our nation has a permanent disabilify. There- 
fore, there is a greater challenge than ever to prevent the 
construction of architectural barriers, which make it difficult 
for the aging and the disabled to participate in the recrea- 
tional program (See Chapter 8). 

Recreation buildings may range from the simple picnic 
shelter to tHe complex community recreational building with 
its variety of special service facilities. They may vary in 
design from the rusticj to the contermporary. 

Unlike many of the early structures, preseni-day buildings 
provide for adaptability and multiple use. This change from 
the simple to the complex has stimulated the development of 
a variety of recreational buildings. These are classified by 
fiinction and then categorized by size. The size of recrea-^ 
tional buildings is usually based on the population to be 
served and' the program to be cpnducted. 

The Neighborhood Center 

The mainstays of the recreational program are the recrea- 
tional opportunities provided at the neighborhood level. The 
neighborhood recreational center, designed to serve an area 
of approximately 8,000 persons is believed to be the best 
. recreational facility investment. 

This building encloses 15,000 to 25,000 square feet. The 
size will depend also on whether the building is a separate 
entity or part of a park-school complex where facilities are 
available in thq|, school. 

The nieghborhood center usually includes the following 
facilities: 

• Multipurpose room or rooms 

• Gymnasium (if not available in neighborhood school) 

• Shower and locker rooms, when a gymnasium is 
provided 

• Arts-and-crafts room 

• Game room 

• Kitchen 

• Restrooms 

• Lounge and lobby 

• Office 

• Large storage areas. 

The Community Center 

The community recreational building functions beyond the 
primary purpose of serving a neighborhood. It is designed to 
meet the complete recreational needs of all the people in the 
community. 

The size of the building depends on (a) the nuniber ot 
people to be strved, (b) the projected program plan, and (c) 
whether it is a part of a park-school site or a separate building. 
This building usually contains 20,QO0 to 40.000 square feet 
of space, and is usually located in a major recreational area 
such as a park-school site or community park. 

The community center usually includes the following 
facilities: 

• Multi-purpose rooms 

• Gymnasium 

• Shower and locker rooms 
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• Stag^ and auditorium (sometimes combined with gym- 
nasium 

• Rooms for programs in the arts (art, dance, mpsic, 
drama) ^ 

• Game room 

• Kitchen 

• Restrooms 

• Lounge and lobby 

• OfRce 

• Large storage areas 

• Clubs or classrooms 

• Possible specialized areas as program d^^tates (racket 
courts, gymnastics, A^eight and exercise room^ photo- 
graphy workshop, f ad so on). 

Multipurpose Room 

The multi-purpose room should b^^ designed to accom- 
modate such activities as general meetings, rocial recreation, 
active table games, dancing, dramatics, music, concerts, 
banquets, and the like. 

The area of this room should be approximately 2,000 to 
3,000 square feet. It should be rectangular in shape, with a 
minimum width of 40 feet. The minimum ceiling height 
should be 16 feet. 

Vinyl-asbestos flooring is recommended for this type of 
facility. The floor should liave a nonskid surface t6 prevent 
many common accidents.. It is recommended that the floor 
• also be level ia order to permit multiple use for meetings, 
dancing, dramatic presentations^^nd so on. 

The entrance should contain double doors and should be at 
the end opposite the stage. Each door should have a minimum 
unobstrucicd opening of at least 32 inches, with a removable 
mullion. 

Gymnacium 

The structure should be at least 90 by 100 feet, with a 
minimum height of 24 feet. This size will permit a basketball 
court of 50 by 84 feet, with additional room for telescopic 
bleachers seating approximately 325 spectators On one side 
of the gymnasium. 

Provision \;should be made for a mechanical ventilating 
, system with air-conditioning considered where climate die- 
tates. It is preferable to have no windows in the gymnasium. 
However, if desired, windows should be placed at right angles 
to the sun at a height of 1 2 feet or more, and they should be 
equipped with protective guards. The wainscoting, or tile, in 
the gymnasium should provide clear, unobstructed wall 
space from the floor to a height of 12 feet. 

Maple flooring is commonly used in gymnasiums, al- 
though synthetic surfaces are gaining in popularity. The cork 
spring clip or other type of expansion joint should b^ installed 
on all four sides. If suspended apparatus requiring wall 
attachments is used in the gymnasium these attachments 
should be at least seven feet above floor level. 

Recessed drinking fount; ins should be located where they 
will cause a minimum of interference. Fountains should be 
hand- or hand-and-foot operated, with up-front spouts and 
controls. Protective floor covering or drainage at the base of 
the fountain should be considered lo avoid floor damage. 
More detailed information concerning gymnasium construc- 
tion is found in Chapter 3. 

Locker and Shower Rooms 
Locker and shower rcx)ms must be provided for physical 
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activities, athletics, faculty and the like. For ftirther details 
concerning locker rooms and facilities refer to Chapter 6. 

c i 

Stage and Auditorium 

A stage and related facilities maj be built in conjunction 
with the gymnasium or multi-purpose room. If space and 
funds allow, however, a separate unit is preferred. 

The stage proper should be about "20 feet in depth, and the 
proscenium opening should be at least two-thirds the width of 
the room. The approach to the stage from the floor of the main 
room should be by inclined ramp with a nonskid surface to 
facilitate the physically disabled and aging, and to accom- 
modate the movement of equipment. 

The room should be equipped with a modem public 
address system, permanently installed with matched speakers 
and outlets for additional microphones and phonographic 
equipment. Consideration should be give to a master control 
from the office of the building. All stage lighting should be 
modem and should be controlled from a dimmer-control 
cabinet equipped with a rheostat. 

The base and wall of the room should be equipped with 
electrical outlets to accommodate fl^r and table lamps, 
motion picture equipment, flovJlight^, and other electrical 
apparatus. A heavy-voltage lirle rhay be necessary. Pro- 
visions should also be made for installing television program 
equipment. ^ 

The entrance should contain double 'doors. Stage doors 
should be of sufficient width and hc\g\^ \6 facilitate the 
movement of scenery. It is desirable to have a door at the rear 
of the stage area tot)ermit the handling of Stage properties and 
scenery. Adequate exit doors should be provided and should 
be equipped with panic hardware. Door frames and thresh- 
olds should be flush. 

Space should be provided for the storage of chairs, tables, 
and portable staging. This space can be under the stage or in 
an adjacent storage room provided with dollies having swivel 
ballbearing fiber or rubber-covered casters. 

Acoustics are an important factor in an auditorium and 
should be kept in mind in the selection of materials for walls 
and ceilings. Rigid acoustic materials for ceilings are more 
economical and discourage vandalism bettei^ than suspended 
acoustical tile. 

Arts and Crafts Room 

A separate room for arts and crafts is desirable. However, 
if this is not possible, at least one club room should be 
equipped for crafts, with provision for gas, compressed air, 
and a modern sink with hot and cold water. The sink shouid 
have a clay trap. 

Ample storage cabinets, closets, or lockers should be 
included fpr the safe storage of craft materials, unfinished 
projects, and exhibit materials. Base and wall plugs should be 
provided in all club rooms for the operation of electric irons, 
sewing machines, power tools, movie projectors and other 
equipment. If a kiln is used, it should be equipped with a 
heavy-duty 220-volt electrical outlet. Bulletin boards and 
exhibit cases may be used to display completed projects. 

Game Room 

The game room, approximately 30 by 64 feet in size, is 
designed for a variety of games, including pool and table 
tennis. In planning this room, sufticient storage space should 
be provided for the various items of game equipment and 
supplies. 
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^ llUifhxmffaould be <;l6te to office tiqMfvitiooaiklihp^ 
be acouitioally treated. The choice of floor material should 
be carefliUy considered because of the heavy traffic antici- 
pated in this room. Windows should be placed hi|^ in the 
walls to reduce glass breakage. A chair rail or wainscoting to 
prevent the manintof walls should be installed to a height of 
three feet above the floor. Whenever possible, nooccwtact 
(nonmaning) ftimiture should be .used. 

The game room should inchide tables for billiards, table 
tennis, and other popular table top games (Figiue 2, 3). 

Kitchen 

A kitchen is desirable for most community kSkd neighbor- 
hood recreatiooal buildings* If large dinners or banquets are 
to be served, provisiofi should be made for a ftiU-size kitchen 
that conforms to local health regulations and has a ftee floor 
space at least 34 inches wide. 

The kitchen shouldte located near the club rooms and tl)e 
gymnasium, so it can be used for small gatherings in the cfub 
i rooms and for large banquets in the gymnasium. The kitchen 

often pl^^ and made availableto 

yc^k rooms the use of aluminum roll-up doors. 

Adequate storage space, cabinet space, and electrical 
outlets for such 4)pliances as the refrigerator, range, dish- 
washer, and c^ openers should be provided Exhaust fans 
should also be installed. 
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Lounge and Lobby 



The lobby is located just inside the entrance of the 
recreational building. The lounge should open off the lobby 
and, if possible, should be close to the central office and to the 
multipurpose room and/or gynmasiunt The lounge and 
k)bby are are often combmed into one room. 

This facility should be attractively lighted and should 
contain a wall-mounted, recessed drinking fountain and a 
lighted trophy case and bulletin board. Provision should be 
made for public telephones, and at least one telephone should 
be instafled to accommodate a person in a wheelchair. Ade- 
quate space, preferable recessed, and electrical and water 
connections for automatic vending machines should be 
-/ included ' 

Lobby entrance doors^ present a problem from the stand* 
points of aesthetics, safety, security, and vandalism. Solid- 
glass panels— from 6eiling to floor— and solid-glass doors are 
quite !x>pular and attractive, but can be easily broken. Good 
alummum doors M^ith a minimum of glass are preferable. 

Carpet floor covering is desirable for the lounge and lobby 
area. However, terrazzo, quarry tile, and patio tile are pre- 
ferred when cigarette damage is a possibility. 

Office 

The office area, containing approximately 1 20 square feet, 
should be located near the main entrance with adequate 
window space to provide maximum supervision. However, 
provision must be made to insure privacy when dealing with 
disciplinary problems, small meetings, and the like. Secre- 
tarial and program offices should be adjacent to the director's 
officfe. 

An adjoining shower/dressing unit with a floor surface area 
of not less than 100 square feet is often recommended. A 
storage closet with burglarproof door for storing valuable 
supplies and equipment should adjoin* the administrative 
offices. 
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Billiards and pocket Billiards (Pool), 
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Storage Areai 

One of the nsoit common errors in planning recreational 
buildings lack of sufficient storage space for equipment, 
maintenance, and custodial purposes. 

An area ac^acent to the gymnasium should be provided for 
storing apparatus and equipment It should have a six-foot- 
wide opening! with flush, louvered doors and a flush thresh- 
old, to permit passage of the most bulky equipment 

The minimum size of the storage room shouki be approxi- 
mately 250 square feet Provision should be made for storage 
of inflated balls, bats, s6ftb«lls, and other Supplies, either in 
separate cabinets or a special closet Appropriate bins, 
shelves, and racks are suggested In addition, a recessed 
alcove for the storage of a piano is desirsble. 

The maintenance storage room varies in size, depending 
CHI the acyacent outdoor space and the size of the building. 
The room is ordinarily located on the ground level, acUacent 
to the outdoor areas. An outside entrance should be provided 
by means of a burglar-prbof door large enough to permit the 
passage of motorized maintenance equipment. Pecessed wall 
shelving and c&bin^t storage should be proviued for tools, 
supplies, and ^uipment. This space should also contain hot 
and cdld water, a slop sink, a lavatory,* a water closet, and a 
clothes closet. The floor should be cpncrete and pitched to a 
central drain. The junction^ the flbor and wall should be 
coved. 

A supply closet equipped with a slop sink and space for 
mops, pails, brooms, ai>d cleaning supplies should be central- 
ly located on each floor level. 

Club or Classrooms ^ 

Experience indicates the desirability of providing a mini- 
mum of 500 square feet of floor space per club rooni. For 
community recreational buildings, at least three to Ave club 
rooms should be provided for multipldHise. At least one large 
club room should be located adjoining the kitchen. 

When windows in club rooms and lounges are placed high 
in a wall, they are not broken as often as low windows ahd 
they also provide more space for furniture, bulletin boards, 
pegboards, chalkboards, andi exhibits. Since broken window 
glass is k miyor problem, a nonbreakable type of pane is pre- 
ferred. Windows may be omitted and sky domes and vent 
domes use, eliminating the need for drapes, Venetian blinds, 
and curtains— all items subject to vandalism. 

A chair rail or wainscoting to prevent the marring of walls 
should be installed to a hei^it of three feet above the floor. 
. Whenever possible, noncontact (nonmarring) furniture should 
be used. Floor-level radiant heat in rooms where programs 
for small children will be conducted Should be considered. 

# 

r 

Photography Room 

A spefiial room can be equipp<xl as a darkroom. Ventila- 
tion should be provided through li^t-proof ventilators. Hot 
and cold running water, special hght 4)lugs (both v^all and 
base) and phbtographic sinks for developing and washing 
prints should also be provided. A mixer is desirable to control 
the water temperature accurately. A filter should also be pro- 
vided if the W3ter quality is not good. Doors should be light- 
proof. 

* Music K ^om 

The size of the music room should be determined by the 
potential number in the choral or instrumental group using 

O ISO 
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this facility tt iny given time. A guide commonly uied if to 
•llow20 squarefeetforetchpartlcipint Proviiionihouldbe 
made for the storage of music, instruments, bapd uniforms, 
and supplies. SheWes are commonly used for storage of 
musical equipment 

* 

Auxiliary Oynmuium . 

The auxiliary gymnuium is for such activities u wrest- 
ling. weight-liiUng, tumbling, fencing, and apparatus work. . 
Acoustic, treatment for this room is desirable. 

The size of the room and height of the ceiling will depend , 
on the various activities for which this facility will be used. 
The floor should be treated with material that will withstand 
the use of such equipment as heavy weights. 

At least >ne well-ventilated storage rooih wiUlM needed 
for equipment and supplies used inthe auxiliary gymnasium. 
If the apparatus is^to be cleared firom this room, an additional 
apparatus storage room should be provided- 
Instructor's Office 
If the recreational program is of considerable size, there 
should be an ofTice for instructors and leaders. It should be 
approximately 1 20 square feet in size and should be adjacent 
to the gymnasium. 

A dressing room opening into this ofhak should be 
provided for the activity leaders. This facility should contain 
a shower, water closed, lavatory, and clothes closet Proper 
ventilation should be provide for all rooms. 

Checkroom 

The size of the checkroom will depend on the magnitude of 
the program. This room should open into the lobby and 
should be equipped with a Dutch door, shelves, and portable 
hanger racks. 

Specialized Recreation Buildings 

Many cities and communities provide recreational pro- 
grams Uiat require specialized facilities. While the construe-' 
tion of these facilities can be justified in the miuority of cases, 
care must be^ taken to provide for maximum year-round use. 
The specialized centers should be centrally located to serve 
all the public. ' ; ' 

Art Center 

In recent years many cities have constructed a commiiility 
art center to satisfy the public demand for programs in the 
arts. The size of the facility will be determined by the number 
of peo^e to be served and the type of art programs to.be cyn- 
dueled. Generally, art centera will include •vork areas for 
ceramics, sculptiie^painting, and sketchiii Spending on 
the interests in the community, a center may also include 
facilities for woodworking, lapidary, stonecutting, and other 
arts and crafts. Some art centers include facilities for dance, 
music, and dramatic classes and programs as well, 
ft 

Pre- school Center 

Pre-school centers for day care, Head Start, and nursery 
school programs are being built in some commpnities with the 
aid of federal funds. These buildings are smaller than neigh- 
borhood center buildings, and the design scale is geared to 
pre-school children. Generally the centers include a large 
multi-purpose room, small rooms for small-group activities, 
an office, po^'iible a kitchen and eating facilities, and ample 
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Figure 4 

Laura M. BUrch MetHorial Teen Center, Cortland, N. Y., a multi-purpose center 



Storage space; Special care should be taken to ensure good 
acoustic treatment in' the center 

Senior Citizen Centers . . ' 

Senior citizen centers are similar in design to neighbor- 
hood recreational centers. However, more emphasis is 
pl|^e<^ on facilities for the arts, areas for '^^scussion and 
ioom)s for passive games than for large-seal. • . > sicalactivi- 
/^ties. While a gymnasium is seldom found in ^ ^enior citizen 
ar^a, a large multi-purpose room is needed for square dance, 
shufHeboard, and similar activities. 

The senior citizen center should be a single-floor building, 
and special care should be taken to elimmate all hazards such 
as steps and protrusions on walls. 

Swimming Pool (Natatorium) 

Many neighborhoods and communities have a consider- 
able interest in swimming and denwmd that a swimming pool 
be included as part of the^rccreational building. For maxi- 
mum year-round use, the indoor-outdoor pool is recoi|;n- 
mended. The construction cost of this type pool is greater, but 
the value of having a year-round rather than a seasonal 
activity is more important to the community or neighbor- 
hood. (See^Chapter 4 fcrcomplfte information on^swimming 
pools.) 

Teen Centers 

While teen centers (See Figure 4) have been very popular 
and continue to be built, the trend today is to construct multi- 
' use centers that will provide opportunities for teen programs 
along with other activities. For example, ft teen office and 
lounge are provided in many community recreational centers. 

When a scpai ate teen center is desired it should include: 

• • multipurpose • 
• gymnasium 



• restrooms 

• gtaie room 

• lounge and lobby 
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• shower and locker rooms 

• rooms for programs in the arts 
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• office. 

Indoor Tennis 

There are avid tennis players across the country who want 
to play all year, but cannot due to inclement weflither Thus, 
various communities and organizations arc building Indoor 
tinnis facilities. ^ 

These structures vary in size, cost, anrl purpose, depending 
on the type of facility needed and the funds available. The 
most common type? of facilities afe conventional buildings, 
air structures, and systems type structures. 

Excellent lighting is the key to a successful operatiop. 
Some indoor courts have sky lights or translucent panels to 
allow natural light to enter. However, in many cases natural 
light causes an unwanted glare. If possible, a. complete 
lighting system should be installed. Lighting shoilld provide a 
minimum of 100 footcandles evenly distributed on the court. 
T^ie four types of lighting most.often used are: . 
' • Incandescent This type of lighting is relatively 
' inexpensive to install, but is more expensive than 
other types to operate. Incandescent lighting can 
also cause unwanted glare. 

• Fluorescent T\i\% type of lighting is more expen- 
, sive to buy, has long life, and is less expensive to 

operate. The light supplied is soft and verj^ ade- 
quate, but the lights grow dimmer with age. The 
lights also cause a distractii>g blinking when they 
are burning out. The direct light is disconcerting 
when serving or returning lobs. 

• Mercury VaporTYix^ type of lighting system pro- 
duces a great deal of light. The biggest dra>^^ 
backs are that it is slow starting, produces a dis- 
coloring effect, and is expensive for initial instal- 
lation. 
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• Metal Halide This is used as an indirect lighting 
system vrith tennis counts. No give is produced 
because of this indirect light Mettl halide lightirfg 
also lights the entire ofcjje^., not just the top w with 
nx)st other li^ts systems. The light causes no dis- 
coloration like that found with mercury vapor. 
The only disadvantage of this type of lighting is 
that it is slow starting, with twc or three minutes 
required for the system to reich maximum power. 

Court si^dlsces v(uy from standard asphalt to many synthe- 
tics. Highly cushioned su^aces give slower play ind higher 
maiHten&nce costs. Resilient surfaces are reconun^nded, but 
the dwgree of resiliency can b^ a matter of judgment. 

Unobstnicted overiiead should be at ltdiSX 30 feet over the 
center of the court, and 35 feet is better. A two-court battery 
should be at least 120 by 120 feet in order to provide 
l9ufTicient room for backcourt play. 

Temt natures should be maintained at 60 to 65 degrees. 
Gas radiant heating has proved to be most economical. 
Adequate ventilation is required to avoid humidity problems 
during tiie cold season «nd to provide playing comfort in the 
warm season. Air-conditioning is a que{;tionabie need be- 
cause of cost of construction and operation. Many courts are 
using ceiling fans to increase air circulatior and, at the same 
time, decrease energy consumption. 

Space is required for men*s and women': dressing rooms 
along with shower facilities. The practi^ e of assigning 
permanent lockers to individuals should bo i /oided so that a 
limited number of lockers can be provjdcd. F )r example, in a 
four-court building the maximum locker reqi irements would 
be 32 lockers each for men and women, if pc manent lockers 
are not assigned. 

Snace for a pro shop should be provided for sale of balls, 
rackets, and wearing apparel. Racket stringing is a desirable 
service. 

A nursery roati for the small children of tennis-playinj;, 
mothers is most irr.portant. Office space, stoi age, and lounge 
areas are^ieeded. Some indoor tenms facilities have also 
provided such optional features as saunas, exercise equip- 
ment rooms, whirlpools, and steam rooms. 

Additional tennis court information is contained ivi 
Chapters 2 and 3. 

Racquet Clubs (and Courts) 

The fitness movement has spawned tremendous interest in 
the sport of racquetball. Courts are being built a^; separate 
racquetball complexes or in combination with tennis, swim- 
ming, and conditioning activities as sports clubs. Court 
construction originally followed the pattern of handball 
courts, but the fast growth of racquetball has encouraged the 
development of courts whici: meet the needs of racnuetball 
specialists. 

Recommendations tor court construction: 

Location 

Temperature difi unctis inside anti uulside of courtb can 
cause condensation to form on walls. For this reason, avoid 
placing a wall immediately adjacent to a swimming pool or 
having a playing wall exposed to out^'ie builoing walls 
without pRwiding air space. 

Corridors 

• Con idors should be ilHuminated with direct light- 
ing. 



• If glass wails are used,, the background area 
should be of a light color. 

« Pliice enough electrical outlets arouikl the conidw 
area for maintenance and repair needs. 

• Carpeting is a low-^t nuterial that is aestheti- 
cally pleasing and can reduce maintenance costs. 

• Install switches for individual courts in the cor- 
ridors. Key covers may be used to reduce electri- 
cal use. 

• Bulletin boards are needed in the corridor area* 

• Provide space for storage d teleso^ing scaifold 
to replace) lights. 

• Consider space for 8t(»ing and issuing equipment 

Floors 

• The wood floor is the most popular and gives 
improved player performance. Synthetic^ are less 
expensive, but require increased maintenance 
care. 

• The foundation should be concrete to give a level 
floor surface that allows side panels to meet flush-^^ 
with the.floor arc^und the entire cou^L 

Walls 

• Most court systems use a plastic laminate or 
pressed masonitc-type wall. Excellent perform- 
ance pnd low-c6st maintenance are available with 
the packaged court systems. . 

• Plaster walls are still used occasionally. Exact 
specifications must be adhered to and it must be 
completed under exact temperature and humidity 
conditions. Maintenance is high becaUse of 
racquet damage to the walls. 

• Light colors shduld be used on walls. 

Ceilings 

• The same material as side walls should be used to 
achieve maximum trueness of bounce. 

• The use of acoustical treatment on tliC rear W of 
the ceilings and in the balcony will reduce noise 
level. ^ 

• Laminated panels cafl be premachined to 'fit 
architectural designs for lighting, heating, ventila- 
tion and air-conditioning. 

Lighting 

• Lighting should be flush-mounted and designed 
for 50-60 foot candle illumination. 

• Courts should be designed for individual lighting. 

• Avoid the reflection of direct sunlight into courts. 

• Mercury vapor, metal halide, and fluorescent 
lights are normally used. The types selected vary 
according to initial costs and upkeep. 

Doors 

• For safety purposes, doors should open to the 
corridors in most installations. 

• Doors should have flush pulls and hinges. 

• A small shatter-proof window or slot fisheye 
installed flush with the interior surface should be 
located at eye level of the average aduK. 

• Doors should be large enough to allow a scaffold 
to be brought in fo^ painting ahd changing lignts. 
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Figure 10 
Layout of a Bocce court 
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Figure 5 
A private tennis facility witk.» 




Figure 6 

indirect halide lighting and synthetic surface 





Figure 7 
Exterior of private handball club 



Figure 8 
Observation deck at the club 



ERIC 



Recreation and Park Facilities 



153 



Heating and Air-Conditioning 

• Refrigerated air-conditioning or at least forced 
ventilation is essential for indiyidual courts. 

• Design air-conditioning for 4 - 6 changes of air 
per hour, 

• Desirable temperatures range froni 60-7^ 

• Humidity should be controlled between 40-(50% 
for ideal playing conditions. 

Exact dimensions and a sample layout are included in 
Chapter 3. ' r 

Bowling Lanes 

The construction of bowling facilities is a complex 
architectural and engineering task. Specialists sliould be 
consulted and brought into the planning at in early date. 
Mtyor suppliers of bowling equipnftnt will provide excellent 
architectural consultation and research services. 

Bowling lanes can be used excensively for instruction,^ 
recreational bowling, and competition. A minimum of eighth 
lanes should be constructed to provide an effective instruc- 
tional imit. With four individuals per lane, eight lanes will 
effectively accommodate 32 individuals. The laqes should be 
located for convenient access during both day and evening 
hours, and where noise from the pins will not interfere with 
other activities. It is not especially important to locate the 
lanes near dressing and shower rooms, as recommended for 
other activity areas. 

The ceiling height of the room should be a minimum of 10 
feet, with 12 feet strongly reconunended. The width of the 
facility is dictated by the number gf lanes. A lane, including 
gutters, is 60 inches wide. Eight lanes, including lane dividers 
and four balKretum chutes, require a minimum width of 44 
feet, 8 inches. Space for a passageway to the pits must be 
added. 

Other S|(ecialized Facilities 

Information pertinent to other specialized indoor 
recreational facilities can be found in Chapter 3. 

The planning of a recreational building demands a precise 
and logical approach. Since a recreaiional building reflects 
the unique needs and interests of a neighborhood or com- 
munity, the specific design will vary, but the preliminary 
considerations of planning objectives will be the same. 

The successful incorporation of accepted planning objec- 
tives wilPensure maximum use of the building. The initial 
functional/spatial specification and the continuous re- 
evaluation of the architectural specifications of the building 
prior to its construction should be considered in terms of the 
following: 

Check List for Indpor 
Recreation Facilities 

i 

< 

• Has m >st effective use of the entire structure 

been dttermined'^ 

• Does the preliminary sketch include all the 

, essential fa^^'lities necessary to fulfill theV 
program objectives? J 

• Does the layout provide for flexibility in use 

and for future expansion? 

• Does the floor plan permit convenient access 
lo, and facilitate circulation within, the 
building? - 



Does it provide for ease of supervision and 
administration of the building? 
Have individual rooms been located so as to 
encourage multiple use within si^afety limits? ^ 
Has the building been designed to ensure 
opportunity for its use by all members of the 
community, including the aging and tl.j 
disabled? 

Does the design encompass accepted aesth(^tic 
qualities that relate harmoniously to the 
surroundings? 

Is the huilcUng designed to ensure cooperative 

use with other public or private agencies? ^ 

Is it designed to permit economy in construct 

tion and subsequent maintenance? 

Is' it designed for sufficient and convenient 

storage? 



i 



^ ^ ^ 

Outdoor Community Areas 
and Facilities 
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Growth projections for the next decade ^provide evidence 
that few, if any, metropolitan areas in the United States have 
suificient open space to meet the demands of the future. 
Based on the^e projections, it is imperative that planning ^ 
boards and commissions on nil levels of government review 
previous planning philosophies with the intent of revision or, 
when necessary, the development of new master plans: 

As open space becomes less and less available, greater 
consideration must be given to multiple use of these lands and 
every measure taken to use them most efficiently. Municipal 
and school authorities should acquire, plan, and develop 
areas for joint use. This process calls for professional 
guidance in the fields of planning, designing, and engineering 
and for the advice and counsel of professionals in the fields of 
education and recreation. 

The most efKcient and successful planning is accomp- 
lished when everyone in the organization, particularly those 
who will be identified with the finished product, have an 
opportunity to participate in the planning, those who are to be 
^ served should also have a voice in the planning, through 
community meetings where they have an opportunity to 
express their interest and needs. 

Standards 

A variety of standards for the size, location, and number of 
educational and recreation^ areas and facilities have been, 
proposed over the years by persons with long experience in 
the operation of such areas and facilities. These standards are 
sound when formulated to make possible a program to serve 
the basic needs of people for physical education and recrea- 
tion. However, they are not valid in prescribing specific 
activities or facilities for every neighborhood. While they are 
a useful guide in the acquisition and construction of a 
property, standards can seldom, if ever, be applied completely 
or without modification because a typical or common situa- 
tion is seldom found. Standards are formulated to indicate a 
basis for the intelligent development of local plans. There- 
fore, the standards for areas and facilities should be reviewed 
and appraised for each planning unit and mcdified whenever 
changing conditions warrant their revision. 

Standards for areas and facilities developed by private 

7 planning firms, public agencies, am' service organizations at 
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the locals statCi aiid national levels have )een widely endorsed 
throughout the United States and have provided the basis for 
recommendations in scores of long-range plans for school 
park, and recreational systems. The proposal that at least one 
acre of recreation and park space be set aside by urban areas 
for every 100 of the present and estimated future population 
has been more widely accepted than any other space 
standard However, this standard doe^ not relate to the demo- 
graphic or physiographic character; of particular locales and 
is becoming obsolete. Professional and governmental author- 
itiesi including the National Recreation and Park Associa- 
tion and the National Park Service, have pointed out the 
. desirablility of providing an even higher ratio of land to 
population in towns and small cities. 

Modification of this general standard has been suggested 
for all planning entities based upon local requirements for 
populated cities. Some municipal plarming officials believe 
the development of large outlying properties owned by the 
municipality will help meet the recognized deficiency in the 
inner municipality. However, this proposal should be con- 
sidered as a practicable substitute indicative not just of 
necessity, but also of feasibility. 

Actual studies of recreational behavior patterns verify 
people tend to forrA neighborhood recreational groups wiUi 
others of similar social backgrounds. The resulting patterns 
might follow or be divided by arteries, depending on whether 
transportation is provided. 

Previous number standards related to the number of tennis 
courts or swinuning pools per thousands of people, and so 
forth.'Such numbers do not take into consideration the land or 
people and the climatic and geographic locale of the planning 
entity. The specification and allocation of facilities should 
reflect the activities demanded and supply to meet the 
demands. Standards of so many facilities per thousand are 
arbitrary. They neither retlect the requirements of the com- 
r iunity or neighborhood nor are universally applicable. A 
planning process of inter-action and participation by the 
public should determine the number of facilities from one end 
of town to the other. 
^ Recreational acreage should be based on usage. Guide- 

lines for acreage allocations for different park types are only 
" illustrative. Everv activity Hks a public demand. The demand 
for some activities is often met by the private or voluntary 
sector. Ski lodges^ tennis centers, and other corporations all 
conduct market studies to ascertain the leisure needs of and 
probable use by their clientele. Public agencies must condu ct 
comparable studies to analyze demand. If the municipality 
can fiscertain the probable use, turnover, capacity, use time, 
" and low/peak load for each activity, it can compute the 
number of activity stations and facilities for each activity 
group. This analysis is comparable to processes u^ed to 
determine thQ indoot and outdoor space requirements for a 
school. The recreational acreage is then computed fo; actual 
facilities, for circulating paths and roads, for landscaping, 
and for other features. 

Park and Recreational Areas 

The types of outdoor recreational areas described here 
represent a vjuiety of service units, which may be used in pro- 
grams of athletics, sports, physical education and recreation. 
Local conditions will dictate to a large extent which tyoes are 
to be used iii^any given locality. Hence, different co nbina 
tions of areas and facilities will emerge as the solution to tlie 
problem of meeting the needs and interests of a particular 
locality. 

^ Recreation and Pai k Facilities' 
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There is some controversy over parkland aesthetics as 
measured by the terms active and passive recreation. Many 
individuals with inherent interest m recreational or leisure 
pursuits associated with nature denounce the intrusion into 
parklands by tennis buffs or ball players. Obviously, these 
two groups h^ve different attitudes about the character of 
parklands. Parklands can be designed for active or passive 
use, or both, without destroying the aesthetic values. The use 
of parklands should'reflect the greatest good for the greatest 
number and the protection of the health, well-being^ and 
safety of all. 

If a community is split over use of parklands, a cost-benefit 
anaylsis should be made to ascertain the feasibility and costs 
of trade*offs. Obviously, the character of the resources ahio 
influences such tradeoffs. There is no sense in preserving a 
swamp that was created artifioiiUly and lacks any ecological 
value, but a natural swamp might be found elsewhere and pre- 
served to meet specific needs and interests. There are alterna- 
tives in every planning proce^e*, and they should be consid- 
ered. The aesthetic values of a parkland, whether oriented to 
play apparatus or floral displays, does not have to be sacri- 
ficed because it is termed passive or active* 

Abandoned industrial sites, such as strip mines, waste dis- 
posal areas, and sand and gravel pits, offer tremendous 
possibilities for park and recreational development In many 
cases, recreational use is not only the most beneficial, but the 
most economic use of such sites* The recreation planner must 
not overlook the possibility of obtaining these sites for public 
uise. If possible, cooperative planning should be started while 
the site is still beihg used by industry so landscape features 
can be developed to make it more appealing for recreational 
use. 

- Playlot/Mini-Parks 

Location, Size, and Features 

A playlot/mini-park is a small recreational area designed 
for the safe play of pre- jchool children. 

As an independent unit, the playlot^mini-park is most fre- 
quendy developed in large housing projects or in other 
densely populated urban areas with high concentration of 
pre-school children. More often, it is incorporated^ as a 
feature of a larger recreational area. If a community is able to 
operate a neighborhood playground within a one-quarter mile 
zone of every home, playlots should be located at the play- 
ground sites. A location near a playground entrance, close to 
restroonfs and away from active game areas, is best. 

The playlot/mini-park should be enclosed with a low fence 
or solid plantings to assist mothers or guardians in safe- 
guarding their children. Thought should be given to place- 
ment of benches, with and without shade, for ease of super- 
vision and comfort for parents and guardians. A drinking 
fountain with step for tots will ser/e both children and adults. 

Play equipment geared to the preschool child should com- 
bine attractive traditional play apparatus with creative, imag- 
inative equipment. Such proven favorites as chair, bucket, 
and glider swings; six foot slide; and a small merry-go-round 
can be used safely. Hours of imaginative play will be eryoyed 
with such features as a simulated train, boat^ or airplane; a 
playhouse; and fiberglass or concrete animals. A small 
climbing structure and facilities for sand play should be , 
included. 

Play Apparatus Area 
The design of pi lyground equipment and play areas can 
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significantly affect children's .psychomotor, affective and 
cognitive development In order to meet psychomotor needSt 
equipment should stimulate locomotor, non-looomotor and 
manipulative actions which stimulate the development of 
large muscles. Equip^nent should elicit repetitive responses 
as well as increuingly ntw complex responses. Some 
equipment should be permanent and stable in order to stimu- 
late the child to move, but children should be able to move 
some pieces from place to place. The equipment should be 
child-sized, some designed specifically for younger cliildren 
and some for older children. 

Younger children need opportunities; 'o create, build and 
manipulate the environment Older children need play set- 
tings which stimulate multiple responses--more than one 
way to move from one piece of equipment to another 

Cognitive needs of children may be met by providing' 
equipment which is multipurpose in design. Equipment 
should whet children's curiosity, stimulate exploration and 
elicit A variety of responses. Children do use a variety of 
bases of support as well as different kinds of level, direction 
and range of movement on different pieces of equipment. No 
one piece provides adequate variety for all children. A 
variety of kinds of equipment is necessary. 

Affective needs may be met by varying the shapes of pieces 
such as squares, circles, rectangles. Varying spaces in- 
creases a variety of responses— some should be narrow, wide 
large, smaU, high and low. Some pieces should be thick 
(planks) while others should be thi \ (bars). Sculptured ani- 
mals and natural objects such as tree trunks are widely used. 
Tcxtures*should vary from loose, soft, smooth such as sand, 
bark, wood chips to hard, shiny, dull, rough such as metal, 
wood, plastic and fiberglass and concrete. 

Colors impregnated in plastic and cement prevent frequent 
painting. The color of the equipment should be in contrast to 
the ground covering in order for a child to see the support on 
which to place a foot. In contrast to adults, color does not 
affect children's choices of equipment significantly. , 

Some equipment should encourage socialization. Others 
should provide for quiet contemplation. Some i^ay apparatus 
should sustain theinterest of individuals. Other pieces should 
appear unpredictable in the nature of responses available. 

Equipment chosen for outdoor areas should be consistent 
with materials used indoors to illustrate a coordinated 
curricular philosophy of recreational interests. Equipment 
shouW be usable in physical education classes as well as at 
recess. 

Play equipment must be durable, safe and sanitary. Some 
pieces should be resilient. All pieces requiring cement foot- 
ings should be covered by dirt or a softer ground cover. 
Footings should be deep enough to maintain stability. Metal 
pieces may need shade to keep them cool. Paint on equip- 
ment prevents rust and makes the piece clcanablc. Moving 
parts should be oiled regularly. Nuts and bolts should be 
tightened frequently. Equipment requiring low maintenance 
is advisable. 

The surface treatment under apparatus equipment is very 
important. Various types of materials that have been used are 
sand, wood chips, tanbark, asphaU, and a variety of synthe- 
tic surfaces. The use of asphaU covered with a synthetic 
material has been gaining in popularity because of the safety 
and aesthetic aspects even though the initial cost is higher. A 
level surface is always maintained with this treatment, which 
is safer for the children at play. Water puddles do not appear 
under swings, and less maintenance is required for this 
surface. 
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Enclosing the area may be appropriate in ofder to prevent 
nuisance legal problems. If equipment cannot be played on 
safely without adult supervision, a fence with a lock is a 
necessity. , 

Although home-made equipment may be duraUe and coat 
less initially, legal concern^ may warrant the purchase of 
commercial equipment Comparative shopping may reduce 
the.coat of conunercially-made pieces by as much as S0%* 

The whole play area should be designed with the aid of 
educational consulumte and/or conunercial planners, Pieces 
of equipment should not only be placed by age groups* but» 
. niore importantly, they shouMstimiUateniovem^ini^^ 
piece to another. Mork^g parts require spaces for i ran^b^ 
;noyementa. Equipment needs to be placed for tut of supM::^ 
visk)n and safe frafftc nn^ems. Since the piece ofMuipment 
placed in the center cf an arte receives the most attration, 
apparatus should be cl ^ged fiiequently to provide dhiklren 
with new opportonities to explore the environment Play 
areas throughout the community should reflectf variety. 
Funds should be allocated to change locations (^eces of 
apparatus on each playground and between plaj^unds* 

SmaU Games Courts I 

The playlot/mini-park may also include.courts and areas 
for such activities as hopscotch, marbles, and circle games. 
The entire small-games area can be used ^as multi-purpose 
space. These areas are located primarily in neighborhood 
and community paric-schools and may be used for both class 
instruction ^d recreational programs. 

the small-games area should be a minunum of 25 by 25 
feet, acyacent to the crafts-and-apparatus area. It should be 
well-drained and surrounded by a fence or shrubbery barrier 
for minimum safety and control. The surface should be of 
^ sandy loam, asphalt, or portland cement ccmcrete. 

Hopscotch is popular with children. A special court may 
be marked off in one section of the small-games area (See 
Figure 9). 

Kinds of Play Areas 

One-Time User. Usually a conmiercial play area designed 
to sustain interest for a short time span. 

Returning Client Play Area. Usually a schooli)r public 
recreation area. Should be designed to stimulate h^'^iple 
res{H)nses and some elements of unpredictability. 

AdulL Currently commercial and educational planners are 
experimenting with equipment designed for adults* The 
designs are aduh in size and in challenge. 

Adventure. Play areas originally conceived in Etrope. 
Childien are involved in the planning, creating and building 
of an area. A play leader will facilitate play and construc- 
tion. Some parts are fixed while others are movable. Parts 
can be changed frequently (daily) or periodically (at the end 
of a season). 

Creative. Play areas which stimulate children to elicit a 
variety of responses rather than a single response. Loose 
xTiaterials as well as fixed objects are part of the setting. 

Junk,. Constructed, usually by adults, from discarded 
materials. A variety of materials enhances the choices avail- 
able and stimulates multiple sensory responses: tires, tele- 
phone cablespools, railroad ties, sand, wood, turf, rope. 

Thematic. Usually built around a central idea: pioneer, 
Ti easure Island, Indian, seafaring, and circus traffic or trans- 
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portation which may feature a combination of plapes, cars, or 
boats* Variety is important in the settings as is the appropri- 
ateness with the local environment and safety of the objects. 
Glassed locks should be removed. 

Traditional Play Areas. Generally feature nietal equip- 
ment including swings, slides, see-saws, merry-gorounds, 
single purpose in dbign and tend to move children rather than 
stimulate children to move, 

Vestpocket Playgrounds. Originally created by Paul 
Friedberg in New York for high school students— within one 

Figure 9 
Hopscotch Court layout 
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lot between buildings, designed on aiv adult scale to be 
compact and indestructible. 

Neighborhood Playground 

The neighborhood playground is the primary area in 
planning for recreation. It is established primarily to serve 
children under 14 but should have additional features to 
interest teeh-agers and aduks. The trend in recent ycare is for 
the neighborhood playground to become the center of activity 
for a wide variety of needs and interests expressed by all resi- 
dents. The more diversified pursuits of today's recreation 
consumer challenge the facility planner to provide for a 
broader program, with more attention devoted to multiple use 
by different age groups (See Figure 12). 

The neighborhood playground serves the reciltttional 
needs and interests of the same population servedjby the 
neighborhood elementary school. Its m^jor service l^one will 
seldom exceed one-half mile, with most of the attendance ori- 
ginating within a quarter-mile distance. It should be central^ 
located in the area to be served and away from hea^ly 
traveled streets and other barners to easy and safe access. 

The neighborhood playground normally requires a mini- 
mum of five acres. The particular facilities required will 
depend on .the nature of the neighborhood, with space bei\ig 
allocated, according to priorities, as follows: 

^ Acres 

Turf area for softbali, touch foot 2-3 
ball, soccer, speedball, and other 
field games 

Hard-surface area for court 0.50 
games, such as netball, basket- 
ball volleyball, and handball 
Open space for informal play 
Comer for senior citizens 
Space for quiet games, storytel- 
ling, and crqfts 
Playlot 

Childrenls outdoor theater 
Apparatus area for elementary 0.25-0.50 
age children 

Service building for restrooms, 
storage, and equipment issue or a 
small clubhouse with some indoor 
activity space 

Circulation, landscaping, and 
buffer zones 
Undesignated space 

Total 



050 

0.30-0.50 
0.20 

0.20-0.50 
6.15 



015 



\ 



1-2 



0.75 



5 to 20 



Depending upon the relation of the property to schools and 
to other recreational facilities in the neighborhood, such 
optional features as a recreational building, tennis courts, or 
swimming pool might be located at the neigliborhood play- 
ground. If climatic conditions warrant, a spray or wading 
pool may be provided. The following space for optional 
features should be added to the standards listed above: 



Recreational building 
Landscape areas (if there is no 
neighborhood park) 
Swimming pool 
Tennis courts 

Total 



Acres 
02 
2.0 

05 
04 

3.1 
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Figure 11 
Horseshoe pitching layout 



The jiddition of optional features may require provisions 
for off-street parking. 

Neighborhood Park 

The neighborhood park is land set aside primarily for both 
active and passive recreation. Ideally, it gives the impression 
of being rural, sylvan, or national in its character. It empha- 
sizes horticultural features, with spacious turf areas bordered 
by trees, shrubs, and sometimes floral arrangements.* It is 
essential in densely populated areas but not required where 
there is ample yard space at individual home sites. 

A neighborhood park should be provided for eich neigh- 
borhood. In many neighborhoods, it will be incorporated in 
the park-school site or neighborh^ playground A separate 
location is required if this combination is not feasible. 

A separately located tieighborhood park normally requires 
three to five acres. As a measure of expediency, however, an 
isolated area as small as one or tv ' icres nay be used. Some- 
times the functions of a neighborhood park can be satisfacto- 
rilyincluded in a community o. city-wide park. 

The neighborhood park plays an important role in setting 
standards for community aesthetics. Therefore, it should 
include open lawn areas, planting, and walks. Sculpture 
forms, pools, and fountains should also be considered for 
ornamentation. Creative planning will employ contouring, 
contrasting surfaces, masonry, and other modem techniques 
to provide both eye appeal and utility. 

Community Parks and Playfields 

This type of recreational area is required In a community 
where it is /hot feasible or possible to acquire and develop a 



community park-school. The conrniunity park and playfield, 
like the neighborhood playground, is designed primurily to 
provide facilities for a variety of types of organized recrea- 
tional activities, but is should also have the characteristics of 
a landscaped park. It usually serves as the playground for the 
children living in the immediate neighborhood, but its pri- 
mary service is to a much wider age group. Thus, it supplies a 
greater variety of facilities and more extensive senrice than 
can be justified at the neighborhood playground. The school 
child, teen-ager, young adult, hobbyist, senior citizen, and 
family group all find attractive facilities at the well-developed 
community park and playfield. Because there is no school 
building at this area, some type of indoor facility is needed In 
may cases, a multipurpose recreational building is provided 
to meet this need. 

City- Wide or District Park 

The city- wide or district park serves a district of a large city 
or a total community of a small city. It should serve a 
population of from 50,000 to 100,000 with a wide variety of 
activities (See Figure 13). 

The ideal location for this area is in combination with a 
high school as a park-school complex. Where this is not 
feasible, consideration should be given to placing the park as 
close as possible to the center of the population to be served. 
The land available will be a determining factor in site 
selection. While the service zone will vary according to 
population density, a normal use zone is two to four miles. 
The size may range from 50 to 100 acres. 

Depending on available acreage, topography and natural 



158 



R(xreation and Park Facilities 



Man-mad^ city park in Cortland, N, Y,, features picnic areas, water sports lake, recreatf&ft building, 
and spacious parking area. 



% natij^r 




features, the cityJwide or district park will contain a large 
number of different components. These would include, but 
not be limited to, the following: 

Field for baseball, football, soccer, and soflball 
Tennis center 
Winter sports facilities 
Day-camp center 
Picnic areas (group and family) 
Cycling paths or tracks 
Swimi;ning pool 
^ater sports lake 
Pitch-and-putt golf course 
Recreational buildijng 
Nature trails 

Skating rinks (ice and roller) 
Playlot and apparatus 
Parking areas 
Outdoor theater. 

The above facilities should be separated by large turf and 
landscaped areas. Naturdl areas and perimeter buffers 
should be provided. 

County and Regional Recreational Areas 

County and regional parks are relatively large land areas 
intensively developed for recreational purposes and which 
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supplement the facilities furnished by the parks and 
recreational areas. Natural surroundings andspaciousness 
are* emphasized to a grWer degree than in the large city park, 
although some county parks in rural counties have character- 
istics of the community park and playfield. County and 
regional parks are commonly Used for day-long or weekend 
outings. They supplement the resources of nearby communi- 
ties and provide opportunities to engage in a variety of activi- 
ties requiring more space than most local parks afford. In 
some counties, consolidated or centralized schools provide 
facilities that serve not only school children but people of all 
ages. 

A second type of regional area is the preserve or reserva- 
tion, which generally consists of extensive land areas with 
relatively little development for recreation and with migor 
emphasis upon the preservation of their natural, scenic 
qualities. Conservation areas, wildlife refuges, flood-control 
areas, and forest preserves fall into this category and are often 
accessible for recreation. 

State and National Recreational Areas 

The expansion of outdoor recreational activities and 
experiences has increased the significance of state and 
national facilities within reaspnable access to urban centers. 
CampgroundsiJ)icnic areas, and in some instances, sites fFor 
summer homc^ are provided in state and national forests and 
other federal properties. National recreation areas, sea- 
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shores, and waterways are more recent concepts within the 
national parks system. Recreational activities in these areas 
are broad in scope and geared to r iass use» « 

Speciml-Use Areas and Facilities 




frameworic for an adequate bicycle touring 
system* 

• The next step involves field reconnaissance of the 
roads that have been marked on the woiidng map. 
Alternate routes may be selected if the original 
roads are not appropriate for bicycling. Actual 
travel by bicycle is recommended for the recon- 
naissance. 

* • Following the completion of the field reconnais- 
sance the next step is the drafting of the final bike- 
way map. Titles and safety information are also 
placed on the map. The back of the map may be 
filled with a variety of informatioa The bikeway 
should be marked, especially the abrupt turns. 
Marking may be done by pamting distintive 
symbols and arrows on the pavement of the road. 
Standard highway markmg paint may be used, 
and stencils for the symbols may be cut fixMn 
heavy gauge linoleum. 

Figure 15 offers a schematic of the bicycle facility plan- 
ning process. 

Bridle Paths and Rings 

Horseback riding is popular with all age groups but is 
generally restricted to the larger park areas because of apace 
requirements* Riding trails are usually a minimum of 10 feet 
wide to permit riders going in opposite directions to pass in 
safety. Except on very steep terrain, very little is required in 
the way of construction. Clearing, a small amount of leveling, 
removal of large rocks and boulders, and trimming or removal 
of low-hanging tree limbs coiistitute the m^jor items. Most 
small streams can be forded, but an occasional bridge may be 
required as well as cross drainage on steep gradients. No 
special surfacing is required except that a gravel base may be 

Fjjure 14 

Opening of a bike trail through the combined ^orts qf Middle State Tennessee University, Murf eesboro, Tenn., 
and Rutherford County, Tenn. 



Bicycle Pacilities--Bikeways 

Mostt^ the recommended bicycle programs and facilities 
will require considerable investments of time and money to 
bring them to fruition* The development of bicycle paths 
through urban^ residenj^al. and outdoor recreation areas will 
require costly investments that are not always available fnmi 
public budgets. 

An aheniative program might be considered* This program 
would develoi^ bicycle touring routes in and across the 
country, using rural and low volume vehicular routes (See 
Figure 1 4)* The only expenses involved in the creation of this 
system are for initial system planning, printing bikeway 
maps, and marking intersections* County and city govern- 
ments together with schools and universities have imple- 
mented touring systems. 

Steps in the development of bicycling facilities: 

* A committee appointed from interested groups of 
individuals, including repcesentatives of the 
school or university and the recreation depart- 
ment. 

• Make a survey of county road maps and mark a 
conceptual bicycle system on a work map. One of 
the objectives is to create a roughly circular route. 

Spoke" routes would radiate from the campus to 
the peripheral route. Select the safest possible 
routes. High vplume roads and intersections 
should be avokfed. After the road map is finished, 
the comiiitt4e shpuld find that they have the 
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Figure IS 

Bicycle facilitj^plattning process 
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needed in wet or boggy treu that caynnot be avoided. Tan- 
bprk, cinderti and other nuiterials are alio used frequently on 
heavily uied traili and in areas of concentrated use around 
hitching racks and in riding rings. 

Stables and adjoining facilities, such as feed racks, hold- 
ing corrals, riding rings, and hitching racks, should be located 
at leut SOO feet from the nearest public-use area because of 
the fly and odor problem. The size of these facilities will, of 
course, depend on the number of horses. However, the stable 
will ordinarily contain a limited number of horse stalls, a 
feed-storage room, a tack room, a small office, and toilet 
facilities for men and women* A fenced enclosure, commonly 
called a holding corral or paddock^ into which the horses can 
* be turned at the end the day is required A surfaced riding 
ring sometimes encircled v^th a rail fence, is frequently 
provided for training novices in the ffaidamentals of riding* 
For dimensions of show rings, see Figure 16. 

Exercise Trail 

The physical fitness boom of the 1970's has inspired a 
unique total body conditioning program— exercise trails. 
Marketed commercially as Fitness Trail, Fit-Trail, Life- 
course, and Parcourse, 4he trail combines cardiovascular 
development, agility, flexibility, strength, and endurance. 

The exercise trail consists of a number of exercise stations 
located at various lengths along a jogging course. A typical 
trail could have a 1 .S-mile distance with 1 3 exercise stations. 
The running intervals and exercises are designed for flexibil- 
ity, agility, strength, and flexibility progression, all the while 
developing the participant's cardiovascular system. (See 
Figure 17). 

Orienteering 

Outdoor enthusiiasts use compass directions to guide them 
in exploring new terrain. One of the ultimate uses for 
compass directions is i n the fast-growing sport of competitive 
orienteering. The sport of competitive orienteering^ involves 
finding one's way with a map and compass along an unknown 
stretch of ground to one's pre-selected destination. 

For whatever the reason — sport etercise, nature study, or 
just to eiyoy the quiet beauty of the wilderness— orienteering 

provides the means by which one can navigate. 

■/ 

Alpine Slide 

The Alpine Slide is one answer to the ski area opera^s 
biggest problem— summer. The Alpine Slide, a popular and 
successful form in both the United States and Canada. The 
Slide provides an ideal means of using mountain areas, 
especially ski resorts with all their existing facilities, in away 
that is designed to be compatible with the environment (See 
Figure 19). 

Golf Courses 

The design, construction, operation, and maintenance of 
golf courses is too vast a subject to be covered in detail in this 
publication. For general i/iformation and guidance, write the 
National Golf Foundation at 200 Castlewood Road, North 
Palm Beach, Florida 33403. 

Assuming the laiid is suitable for construction of a golf 
course, the following space requirements must be taken into 
consideration: 

• For a standard 18-hole course - - 120 - 160 acres 

• For a standard 9-hole fourse - 70 - 90 acres 

• Forr 9-holeparthreecourse(includingacouple ofpar 
fou loles - 45 - 60 acres. 
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Figure 16 
Horse show rings 

The planning should provide also for and administrative 
clubhouse, a practice putting green and a practice driving 
range. 

Marinas ' . ' 

America abounds in waterways. The Tnyriad of inland 
lakes, the rivers and streams, the vast Great Lakes, and the 
thousands of miles of coastline serve to invite America's 
citizens to take advantage of this natural resource. Today, 
boating commands more of the recreational dollar than base- 
ball, fishing, golf, or any other singfe activity. There is a need 
for efficient, realistic, and functional planning for facilities to 
accommodate the present needs and the. future growth that 
this recreational interest will precipitate. 

The launching, mooring, and storage of yachts and row- 
boats are the function of a marina that will serve the needs of 
the recreational-boat owner (See Figure 20). 

Size and Scope 

It is suggested that knowledgeable and experienced person- 
nel be engaged to conduct a study of the number, types, and 
sizes of existing boats in the area, the number aqd size of 
existing berthing facilities, and the condition of such existing 
facilities. The survey should also include the potential popu> 
lation growth in the community and surrounding area to 
determine the future boat ownership. An accurate and com* 
prehensive evaluation of such a study is the first step in plan- 
ning a marina. \ 

The data from the study will del^ermine the next important 
consideration in laying out a marina: choosing the correct 
number of slips of each size that will be required. Based on the 
needs of the community to be served, planners will determine 
the necessary ' number of slips to accommodate boats of 
various sized. 

Because marinas vary so greatly in their design, function, 
location, and capacity, it is virtually impossible to arrive at 
standard conclusions and judgments concerning a model 
marina. Each planner will be able to apply the general 
principles to his unique circumstances. From that point, 
however, he must adapt his marina to the peculiar needs and 
characteristics of his community. 
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Figure 18 
Exercise stations 



Roller Skating 

Roller skating may be permitted on a multipurpose area or 
on sidewalks and streets under proper safety controls. If a 
rink is built, it is suggested that the ar.^ ^MOO by 200 feet. A 
track for speed skating can encircle the figure or leisure skat- 
ing area. The track i,hould be banked at the curves, and the 
interior should be slightly pitched for drainage. Boundaries of 
the track should be defined with flags, wooden blocks, or 
pylons. Mark each turn with pylons, and indicate the starting 
and finish lines. The rinks should be oriented so that skaters 
travel in a north-and south direction. 

The surface should V 3 smooth wood (wide) or concrete 
sprinkled with rosin or a similar substance. If the areas for 
skating are speed r nks or multi-purpose areas, they should be 
fenced for safety and control. 

Ice Skating 

Ice-skating facilitiej are feeling the impact of modem 
technology in more and more communities each year. With 
the advent of mechanical freczinp, the skating season has 
been extended from a 20- to 60-day average season to a 140- 
day season and, depending on climatic conditions, to as much 
as 240 days. 

While natural-Ice riiiks have not gone out of vStyle, artificial 
rinks are replacing them as central or regional facilities. 
Natural-ice rinks are continuing to serve as a supplemental 
neighborhood facility in many comn' mities. A considerable 
number of skaters rtill prefer the rugged pleasure of an old- 
fasliioned skating experience. 

Ice Hockey 

Ice rinks may have a sport function as well us providing a 



recreational service. If ice hockey is to be part of the rink's 
activity schedule, goals will be needed and a four-foot high ^ 
solid fence, called the dasher, will have to be installed to 
enclose an area as near 85 by 185 feet as possible. Dasher 
boards are heavily reinforced to Rt^uid the shock of players 
being pushed against them and are lined on the rink side with 
either wood dr plastic. There is normally a chain link or clear 
plastic barner another four to six feet on top of the dashers to 
enable spectators to view games safely. The dasher board 
enclosure should have round comers, because square comers 
present a hazard. A kick board, six or eight wide, is fastened 
at the base of the dasher boards and is replaced as ofu;u 
n'*cessary. 

Because dasher boards reflect sunlight and cause melting 
of the ice, they should be painted a dark color. However, it is 
diflQcuh to follow the puck if the dasher boards are too dark, 
so a shade of grey is recommended. If the hockey rink is in- 
doors, the dasher boards can be painted a light color without 
causing a melting problem. . 

Information describing the complete ice arena is iricluded 
in Chapter 5. I 

\ 

Curling \ 
Curling is a popular ice sport. Sponsored by clubs and J 
leagues, it is played with a hand-propeh.d 35- to 38-poun(K 
stone. There are four members on a team, with two stones. 
The object is to place one's stone nearest the mark. For a dia- 
gram of a rink laid out for curling, see Figure 23. 

Performing Arts Areas 
In the past few years there has l>een increased demand for 
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Baylor University Marina is used for instruction during 
and evening 

suitable indoor and outdoor facilities tor operas, plays, band 
and orchestral concerts, pageants, festivals, holiday pro 
grants, and civic celebrations. When performed outdoors, 
such activities usually requirf-*^ge or band shell with ad- 
joining amphitheater cap^Wfe of accommodating large num- 
bers of spectators. 

Selection of the proper site for an outdoor theaier is of pri- 
mary importance, J* should have good acoustic properties 
and be located in a quiet place away from the noise of traffic 
or of groups at play. A natural bowl or depression on a hill- 
side with a slope of 10 to 20 degrees, preferably bordered by 
slopes or densely wooded areas, provides a fine location. 

At some theaters, people sit on the slope of the amphithea- 
ter. At others, permanent seats are installed. Terraces with a 
tuif surface are no<. recommended because they are too diffi- 
cult to maintain. SuiTicient level space should be provided at 
the rear of the seating area for the circulation of spectators, 
and aisles should be wide enough to facilitate the seating of 
large numbers in a short period of time. Public comfort 
stations and refreshment facilities are usually provided near 
the entrance to the amphitheater. Provision for the nearby 
parking of automobiles is essential, but parking areas must be 
located where noises and ca lights do not disturb the stage 
action. 

The dimensions of Uie stage are detennined by the pro- 
posed uses, but rarely should a stage be less than 50 feet in 
width or 30 feet in depth. The rear of the stage may be a wall 
or high hedge, or even a planting of trees, and the wings may 
be formed by natural plant materials. The band or music 
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shell, howevtr, is more satisfactory for projecting voices and 
sound free from echoeVand interference. A vertical rear wall 
with inclined ceiling is nbtonly the simplest and most econo- 
mical to construct, but anbrds excellent acoustic qualities. 

The band shell usually contains dressing rooms, toilets, 
storage space, and control centers for amplifying and lighting 
;:quipment, although sometimes these facilities are provided 
in separate structures near the back of the stage. An orches- 
tra pit is generally located between the auditorium and the 
stage. " 

Mobile stage units with self-contained lighting and acous- 
tic systems are becoming very popular today because they 
can be used in many parks instead of restricting programs to 
one permanent location. Equipped to serve as a band shell, 
stage, puppet theater, or platform for other performing arts, 
these mobile units can bring productions to new audiences 
never exposed to such activities. Excellent units can be 
obtained at a cost less than that required for a permanent 
band shell. 



» Shooting Sports Facilities 

Shootii^g sports, once confined to private membership 
clubs, have gaineu in popularity as a part of municipal recrea- 
tion programs. The type of needed facility varies with the 
particular sport, and requires technical advice from special- 
ists for each type of range. Many organizations offer such 
service and a listing appears in this section. 
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NOTES: 



Alt measurements for coua markings die to the outside of lines 
except for those involving the center service line, which is 
equaily divided between right and left service court. 

Ah court markings to be 2" wide. 

Fencing required • 12' 0" high with 16 gauge 
hexagonal, galvanized V* flat wire mesh fabric. 

For net post details see manufacturers' literature. 

Net heighi to be 3 -1" at posts and 2*'10*' at 
center court. 
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Figure 21 
Plaifonn tvnhiH layout 
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Ice Hockey (from NCAA Ice Hockey Guide) 
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Figure 23 
Curling 



Trap and Skeet Ranges 

l^ges for vSafe and effective conduct of shotgun sports 
require considerable land located in a sufficiently remote area 
where associated noise will not be objectionable. The amount 
of needed land will vary in accordance with topography and 
location. For Skeet, 29 acres should be allowed for single 
field with 2 additional acres for the shotfall danger zone 
(Figure 24). For Trap (Figure 25), 16 acres should be 
allowed for a single field with 3 additional acres required for 
the shotfall danger zone (Figure 25). 

Preferred orientation for the center line of both Skeet and 
Trap fields is northeast-southwest with the shooter facing 
northeast. Each sport may have shooting stations con- 
structed of concrete, with the shooting area and a 100-yard 
radius minimum cleared area to be turf. The recommended 
300-yard radius shotfall tone may be turf, water or left in a 
natural state, and the (Entire range, should he located on a 
relatively flat area wi(h an open background. Posting of 
warning signs and apprbpriate fencing should be provided for 
safety. 

Combination ranges are sometimes built which super- 
impose a Trap range and a Skeet range on the $ame area 
(Figure 26). While this saves space, it does preclude the use 
of both facilities at the same time. 

Sources of Assistance for 
Planning and Construction 

P^p^miiiC of all ^hooting sports facilities necessitates greater 
corsidemtio * of safety factors than any other sport. The 
■i -i;5btaacc of ^^rofeS3ionals from the shooting sports industry 
ii^A <jTcmir<irions is essential in plamiing and development. 
Lioi'.J ixilrv^ sources which offer inlbrmadon regarding 
corif.i; ot f icilities. 
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National Shooting Sports Foundation 
1075 Post Road 
Riverside, CT 06878 

National Skeet Shooting Association 

P.O. Box 28188 

San Antonio, TX 78228 

Amateur Trapshooting Association 
Vandalia, Ohio 45377 

National Rifle Association 
1600 Rhode Island Ave., N.W. 
Washington, D.C. 20036 

Remington Arms Co. 
939 Bamum Ave. 
. Bridgeport, CT 06602 

Winchester- Western Co. 
275 Winchester Ave. 
N Haven, CT 06504 

Outdoor Rifle Ranges 

Small bore outdoor rifle ranges require shooting distances 
of 300 feet for maximum effectiveness, though shorter dis- 
tances can be used. Distances between firmg points and 
behind the shooting area should be at least as great as those in 
an indoor range, and greater, if possible. Backstops may be 
made of steel plate or earthem construction, but must be 
effective in stopping bullets safely. A remote area is prefer- 
able for the location of the range for maximum safety. 

Ranges for high powered rifles required firing lines at 200, 
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Figure 24 
Skeet field layout 
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Combination Trap and Skeet field layout 
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Figure 27 
Small bore rifle and carbine range 



' Figure 25 
l>ap field layout 
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300, 600, 800, and 1 ,000 yards. Safety requirements demand 
large amounts of space, and the design and development of 
such a specialized facility requires .the services of a con- 
sultant - * . 
The indopr rifle range is discussed in Chapter 3. 

Archery Range (Recreational} ^ 
J This sport appeals to a sizable group in most communities. 
Suffi(jjient space is needed to ensure the safety ancj enjoy- 
ment of the participants. 

Thettnge should provide shooting distances of 100, 80, 
60, 50, 40, and 30 yards. For iunior use, target ranges can be 
from 10 to 50 yards, Targets are 48 inches wide and should 
be at least 1 5 feet apart. Generally* the target line is fixed and 
varying shooting lines are used. The side boundaries should 
extend 10 yards beyond each ond of the range. 

In the interest of safety, additional space should be 
provided beyond the target, free from stones and other sutv 
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stances that might cause the breakage of arrows falling wide 
of their mark. This space may be protected by aii earth bunker 
or bales of hay and straw piled up to the top of the target. 

'An archery ranges should be fairly level. Orientati6n ^ 
should be north ihd south so the arohers m\\ not l^c facingthe 
*sun. A fence enclosure is desirable but not essential. The 
public should be controlled^in some manner, however, so they 
do not walk through th^ range. 

Storage sheds for butts and other equipment are sometiiQes 
a part of the archery itmge. Some^torage rooms have been 
placed within the earth bunker behind the targets. 
So the facility may be used by the disabled, it is desirable, to 
' design a four-foot wide^ ground-level, hard-surfaof waUi for 
Wheelchair use along the shooting lines. Another wilk ♦jould 
extend to the targjit line (preferably down the center) aiid per- 
h^' another walkway behind'the ttargets to provide access 
. for extracting anows. Such walks reduce interference from 
inclement weather, increase the use of the range, and reduce 
maintenance costs. ^. = 

Field archery is a simulation of actual shooting conditions 
in the field.JLJp to 28 targets are used on the field course. The 
site selectd|ffor suoji a course should be heavily wooded and 
have rollin^ierrain. It should tte fairly well isolated or in an 
area that can be Controlled so the general public will Hot 
intrudQ. • i*" 

Targets should be mounted on built-up banks or on the side • 
of a hill. Each t^get has various.pins (shooting positions), 
lire farthest targfct is 80 yards and the nearest is 30. The 
target should sunula.te dther animals or concentric circles. 
The size is de^ndent upon the distance from the taget. The 
scoring is simifer to that for golf— the score is totaleofor each 
4 target, the grand total giving the score for the complete round. 

Clout shpoting requirjBS a variation in target size and 
* arrangement The target face is marked on the ground with 
white lines. The size of the targfct is enlarged so that one inch ^ 
on a regular 48-inch target would equal 12 inches on the 
ground Th? center of the bull's-eye must be indicated by a 
single-color flag. The range for men is 1 80 yards; for women 
and juniors, 120 yards. 

The field dimensions for flight shooting are approximately 
20QJ)y 600 yards. Thfe field should be roped off on all sides 
exc^t that fronf which the archers shoot A distance of not 
less than 10 yards behmd the.shootingline is reserved for the , 
flight shooting space. Officially, the flight must be from a 
series of colored or numbered pegs set in the ground, usually^ 
about six feet apvt. 

Figures 28 and 29 depict a sample outdoor archery range 
lay-out and target details. Additional information regarding 
ai'chery is included in Chapters 2 and 3. 

Snow Sports 

I Ski Courses 

Skiing has becojde very popular in the past few years, If 
climatic conditionfe are suitable and desirable topographic 
features available/ a school or a park and recreation depart- 
ment should look into the possibility of developing the 
facilities needed to foster this sport. 

The provision of skiing ki a school or public recreational 
system should be approached from an instructional stand- 
point, the theory being to give participants some basic 
instruction in the ypCrt so they can enjoy it as a leisure-time 
activity in the resort areas that have more ideal facilities. If 
the park system contains ideal skiing hills with plenty of 
' room, regular ski courses may be developed. Some of the 
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NOTES: 

$pace behind and to uithf tide of the range 
. to be clear and free from hard objecta. 

* Background behind^tarjjets to be preferably 
dense trees, natural or manmade hills dr 
protective shields. 

Range to be sited on fairly levfl l^nd, free f rorp 
obstruQtions, preferably sheltered fron\hlgh 
winds and oriented to north ± 45^. 

Stanciar'l rounds for adults, 30 • 100 yard^. 

' Standard rounds for juniors,. 20 - 50 yards^ 

Target may be mounted on a round butt of 
spirally sewn straw or rush supported by a 
portable soft wood target stand. Colors may 
t be painted on an oilcloth cover. 
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Figure 29 
Archery range layout 
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basic fiiciliiies required for skiing instructioD include proper . 
topographical features; a he vlquarters building to be used for 
rental of equipment, a refractory, and similar purposes;' a ski 
tow; and various slopes for instructional purposes. ' 
^ Normally, the series of classes is broken into three units— 
begim^ers, advanced, and expert It is'thevsopinion of ski 
instructors that the beginners' ski class is byTftir the most 
important for recreational skiing. ' \ ' 

Basic instruction in skiing may be conducted in tlasses not 
exceeding 25 to 30 beginners. For this group, a gentie and ' 
short slope with a relatively large flat run-out area is desir- ^ 
able because it permits a beginneito have complete contcol of 
himself and allows him to gain confidence, in' the use of his . 
skis; In the advanced group classes are much smaller, and in 
the expert group, instruction becomes almost individual. For 
each successive group, hills i>ecome longer and a. little' 
steeper. ' ^ 

Beginners* Classes. The following criteria are recom- 
mended for the selection of facilities for beginners' classes: 

• Flat-top hill are^ 50 square feet per skier, 25 
skiers per class 

• Slop*about 75 feet to 100 feet long, drop in grade 
of 15 feet, or 4:1 ratit} 

• Starting line at top of slope, 100 feet wide 

• Run-out at bottom of slope either fl^t or uphill 
• • Slope facing east or northeast 

• Instructional area free of stonef, woods, and 
other impediments > , 

• Protective cover, such as trees or brush, around 
the area. 

Advanced Classes. The following criteria are suggestedfor 
advanced classes: 

• ToiTof hill about the sam? as for beginrters 

• SloM is . most important: ratio about 3:1. and 
length 100 to 150 feet 

• Width of hill or slope, minimum of 150 feet 
because of speed and space required for turning ' 
movements. 

Expert Classes. The following criteria are recommended 
for the selection of facilities for expert classes: 
' • Either the same hill as advanced classes or, 
preferably, a> longer and steeper hill 

• Enough downhilj length\o permit a minimum of 
^ three turning movements— for example, 250 feet 

• on a 3:1 slope 

• Crreater width than that of slope for advanced 
classes. > 

Cross Country Skiing 

The c^oss-country skiing revival came in the mid-60's and 
its popularity has increased dramatically. The rebirth of 
cross-country skiing, which has become known.as ski touring, 
has attracted nlany people who capnot afford to keep up with 

alpine" or ^^downrtill" skiing-price tags, or standing in long . 
lines at the lifts. • * ^ 

Ski touring deserves a place in physical education and 
recreation programs. One of the attractive features of ski 
touring is that a successful program can be developed with 
limited facilities. Unlike downhill skiing, it is not vital to have 
hilly terrain or several inches of snow base. Such areas as 
athletic fields, golf courses, parks^ and rtcarby vacant land 
serve as an ideal training course. 



Coasting^ Sleighing, Toboggnning 
' Often' a community has a hiirof hills suitable for coasting, 
which become meccas for children with sleds, toboggans, ahd ^ 
othet coasting devices after every snowfall In the absence of 
a natural coasting hill, some park and i^ublic works'depart- 
ments have built such a facility. These hills are usually 
located in a park safely guarded from the hazards of street 
traffic. 

,In developing loc^ sledding (coasting) areas, care should ^ 
be taken to incorporate adequate' safety features. Plenty of 
room shguld be provided between sled runs, and up traffic 
should be'is6lated from the down traffic, ^The area shduld be ' 
as free as possiblefrom hazards, such as nearby trees, grills, 
benches, or other park paraphernalia. ' 

Communities with an extensive response to sledding or 
skiing may want to countpr ^dvetse .weather with the use of 
altificial-snow equipment or improve the activity with ^ ski 
lift. 

Sleighing is a recreational activity that uses sleighs drawn 
by horses or oxen. It can take place on roads, trails, or paths. 

Toboganning is a thrilling sport requiring designed space. 
Occasionally, natural slopes are' used if they are free from 
obstructions and have a long bottonvrun-off*. The common 
practicejs to choose a hillside with a reasonable steep and 
even grade. A ehute is constructed off a wooden trough. It can 
be permanent or built in sections. 

Snowmobiling'^ 

According to a reCent survey, snowmobiling is the third 
. fastest-growing sport in the United States behind tennis and 
snow skiing. Assuming snowmobiling will continue to be 
popular^ the predictions have it that approximately 10 million 
people will take to the sport by 1985. As with cross-country 
skiing, areas such as atWetic fields, golf courses, parks, and 
vacant land can serve as an ideal training course for snow- 
mobilers. ^ , ✓ 
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Areas for Outdop' Education/ 
Recreation • • 

Future historians will surely note the decades following 
World War II as a time when th,e putdocrs came into promi- 
nence as a significant place for both education and recre- 
•atipn. The unprecedented growth of all types of out^loor ac- 
tivities necessitating land areas and facilit^s can be expected 
to continue apace. A growing awareness on the part of 
educational (and recreational leaders that the present genera- 
tion and thoste to come are far rfemoved from the land and the 
rural life of their forebears has caused much interest and con- 
cern in the development of outdoor education programs. 
Because of school-age children and many adults know little 
about the' outdoors, programs and facilities must be designed 
to educate them in, about, and for the outdoors. An ecologi- 
cal approach to outdoor education lias both recreational and 
educational implications. - ' \ 

Outdoor education is a term that refers to learning ac- 
tivities in and for the outdoors. Such activities can be pro- 
vided in the currioulunis of schools, colleges, and universi- 
ties as well as in the programs of recreational, camping, and 
community agencies. Outdoor education has been broadly 
described as follows: ^ 

Outdoor eduoation means learning in and for the outdoors. 
It is a means of (;urriculum extension afid enrichment through 

outdoor experij^nces. It is not a separate discipline with 

J. . - ^ ^ 

Recreation and Park Facilities 



prescribed objectives, like science ilnd mathematics; it is^ 
simply a learning climate offering opportunities for direct 
laboratory ei^periences in identifying .and resolving real-life 
problems^ for acquiring skills with which to eryoy a lifbtiine of 
creative living, for building concepts and developing concern 
about pan and hi^ natural environment, and for getting us 
back in touch with those aspects oT Mying where our roots 
were onc^ firm and deep* ' 

Outdoor education and outdoor reoreation encompass* a 
great variety of activities, many of which can be conducted on 
a single, large tract of land* With careful planning, facilities, 
some in or near an urban area and dthers in more distant 
places* An Outdoor-education complex on one pieee of llmd 
or on several plots in close proximity has many advantages in ^ 
the areas of administration, leadership, equipment^ and 
transportatioa Such a site lends itself to wide qommunity 
use, with responsibilities for leadership and finances shared 
by several agencies* Obviously, the size an^ physical char- 
acteristics of an outdoor-education complex will depend on 
the geographic location md ,the topography of the land* 

Some of the facilities and types of site treatment for a com- 
plex that would accommodate a broad program of putdoor 
education and outdoor recreation, and which would consti- 
tute an outdoor laboratory or field campus, are briefly 
described* It is assumed that there will be many areas and 
facilitie^ public and private, that can also be used in a 
comprehensive program* 

( Considerations in Selecting and Developing Sites 

Size ]^ 

The type of prQgram planned should determine the size of 
the site* Size alone does not necssarily mean much except 
that it does affect the numbers of certain species of wildHfe 
that might live in the arpa* A lafge area does not necessarily 
have adivers'^y of physical features* It may just be level land, 
harboring only a few species of trees, with no particularly out- 
^ Standing features* Nevertheless, such an area could be made 
interesting from an educational point of view, provided good 
leadership is available* 

Many^ schools, recreation departments, and community 
agencies already have school sites, parks, and recreational 
areas that should be developed for outdoor programs* Schools, 
as well as other agencies, in some, sections of the country also 
have forest lands that could be developed and used in a broad 
educational and recreational program* 

Site Characteristics 

The characteristics of the site are also determined by the 
type of program planned* If plans call for a resident camp, 
many more requirements must be met than if the site will be 
used only on a daily basis* If the land and facilities are to 
contribute to all aspects of the educational curriculum, or if 
there is to be special emphasis on science, conservation, and 
outdoor skills, many ^characteristics will need to be' con- 
sidered, such as the following: ^} 
•-A location to give some privacy and solitude • 

• Year-round accessibility by road 

• A minimum of natural and man-made hazards 

• Interesting geologic features, such as rock outcroppings, 
open field, flat terrain, ^nd a variety of soil types 

• A variety of native vegetation, including woods 

• Wildlife that can be maintained with good management 



• -A pond, stream, seashore, pr large body of water 

• Demonstration areas for conserMation practices 
^ Woods for practicing outdoor skills^ahd uato of native 
> materials ^ , 

• Sanit&ry facilities, including good di'ainage and good . 
drinking water - . , 

• Simple shehers in the event of inclement weather 
^ Proximity to adequate' medical and hospital services* 

Special Features * • , ^ 

• Many kinds of developments are found in various types of 
outdoor edueation areas* Somt of these are appropriate for 
camps, some for outdoor laboratories or nature centers, and 
some for outdoor recreational and sport centers. An outdoor V 
education and outdoor recreation complex would include , 
mah>; site plans and facilities not possible in more liniited 
areas* The adaptability of t^e area to the proposed program, * 
the cost of construction, maintenance problems, aesthetic 
considerations, and Mailable leadership are, all factors in 
determining what facmties might be developed in^artic'ular 
land'areroLcluster of acneages*^ 

Listed below are some of the special de/elopments that 

might be included in appropriate sites. Some of the features 

listed are discussed elsewh^^^re in this chapter a^d are merely 

mentioned here* Others, not mentioned in otheKj)laces, are 

discussed in'riiore. detail* ' \ , 

» * 

• Grass, shrubsr and trees*. They provide shade, prevent soil 
erosion, provide fooH and cover for wildlife, serve as wind- 
breaks, marie the boundary of the property, abt as a buffer 
zone to ensure privapy again^ an adjacent (presently or 
potentially), populated area, demonstrate principles of 
plant growth, serve as a resource for ecological studies, 
and give practice in forest mao^gement* A school forest 
offers many popular activities* 

• -A vegetable garden or a bog garden* , 

• Spil-erosion demonstration areas* Such an area should be \ 
rich in vegetation, feature good conservation practices, be 
situated pn diclined terrain, and be located next tb a piece 
of land denuded of *its vegetation and also located on an 
incline* Comparisons can then be made over a period of 
time to determine what happens to the quantity and quality 
of soil in ix)th areas^ 

• Snake pit* A variety of reptiles found in the local area 
could be kept in a circular pit about 20 feet in diameter and 
constructed of concrete and stone* Concave walls jand a 
water-filled moat surrounding an island will prevent the 
snakes from escaping* * , ^ 

• Wildlife sanctuary* Provide mixed plantings and construct 
birdhouses, feeders, and bird baths to attract a variety of 
birds* 

• Weather station* This is for the study of meteorology and 
should be located in an area, that can be fenced off and 
locked* 

• Council ring* This facility provides a place for campfires, * 
for conducting orientations^before field trips, and for other 
special programs. The council ring should be located in a 
woodec area to ensure a feeling of isolation*;'Use logs for 
seats* 

• Nature trails* Develop, it space permits, a variety of trails, 
each serving a different purpose* One may be a geology 
trail, winding its way through an area rich in geologic 
features* Another trail may emphasize the study of erosion, 
while still another may lead to an historic spot* 
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• Pioneer living area. Social studies lessons are vivic^ly 
illustrated in such an area. Dramatize the life oC the pio- 
neer, including such activities Bi making dyes from plants, 
cooking outdoors, constructing shelters, learning to ident- 
ify edible plante, and learning other survival practices. 
Observation platform. This plafibrm can* be used for ob- 
serving birds ai.J^for studying astronomiy. It should be 
located on the highest point of the property. 

• Outdoor Zoo. Animals indigenous to the local area are 
feamred. Be certam that arrangements can be made to care 
ptDperly for the animals caught 

• Miniature gardens. Each garden features a particular 
grouping of native plants found in the typical setting in 
which they normally grow. 

• Plant graf ..ig. A demonstration area that provides inter- 
esting studies in genetics. 

• Animal-baiting area. Put a salt lick and some mdat in a 
. cleared area. Place loose dirt around the baited spot, 

spread it, press it dowi. with the feet, and smooth it out. 
Animals attracted to the area will leave their footprints, 
which can then be observed and studied. 

• Natural preserve. An area could be set aside in which no 
developmeftts would be made. It would be given complete 
protection and would provide a spot for the observation of 
ecological aspects. 

• Orienteering courses. The development of several courses 
for map and comfiass use would stunulate educational and 
recreational use of the area. 

• Greenhouse. A place for the propagation of plants, some 
of which may be used for area improvement, is important. 
A greenhouse would make possible an acquaintance with 
plants and would be a means of prQviding projects for study 
during the off season. 

• Winter-sports area. Places for skating, skiing, and coast- 
ing would be desirable in those parts of the Country that 
have sufficient snowand cold weather to make these sports 
feasible. 

• Naturalplay area. An' area set aside for children, contain- 
ing such elements as climbing logs, ropes for swinging 
across low areas, sandbanks, and hide-and-seek areas, can 

' provide play different from that in the city. 

• turtle pit. An attractive pit with water and plantings would 
make it possible the study and observation of turtles and 
other amphibians. 

• Rifle and^skeet ranges. Such an area will provide oppor- 
tunities fdr instruction in gun safety as well as for participa- 
tion in rifle and skeet shooting. 

• Casting and angling area. Developments for casting and 
angling would serve both instructional and recreational 
uses. 

• Amphitheater. For large-group programs, an amphithea- 
ter would be important. It could be used for lectures, 
drama, music, and a variety of demonstrations. 

• Aitronomy Area. A special area for astronomy may be 
developed on a Ikrge open area, waterfront, dock, or even a 
roof Seating facilities are desirable, and sometimes a tele- 
scope is permanently mounted to facilitate observations. 

• Bird-feedmg station. 

• Historical markers. Sites of old farms, early settlefs' 
homes, Indian trails and village sites, and pioneer roads 
are illustrations of the kinds of historical sites that might be 
used for student projects. 

• Shelters. Adirondack or picnic shelters can serve day-' 
'cainp and day use groups during inclement weather. 

• Tree stump. Locate a fairly well-preserved tree stump. 



make a sloping cut, smooth the top by sanding, and treat it 
with a clear waterproofing material, suctt as fiberglas resin. 
Much can be learned about jxee growth from c9jreMy 
studying a tree stump.- ^ - 

• Herb garden. This garden features food seasoring and 
medicinal plants and serves as a usefUl teaching aid for a 
home economics class. ' ( 

• Photogr iphic blind. Construct a blind ne^ a b^rd-feeding . 
station for taking pictures of wild birds. 

• Evergreen-tree nursery, Trees can later be transplanted to 
desired areas. . ' 

• ^t'ield archery .'Targets are set up in wooded pjreas of fields, 
simulating actual hunting conditions, - 

• Natural areas. Such areas arc left relatively undisturbed, 
and man-made modifications should be avoided as much 
as possible. These places serve as excellent resources Cor ^ 
scientific studies of natural phenomena. 

• Pfenic site. It is desirable to locate the picnic site on the 
periphery of the property. 

• Seashore areas. Communities a4]acent to seash(H«s may 
have areas set aside for study and observation. Develop- 
ments mig}>t include ratops or walks to facilitate observe* 
tion. Walkways through tidelands may be developed as I 
nature trails. One of (he national parks has an underwa .er 
nature trail. 

Outdoor Laboratories 

The term outdoor laboratory is used for a pieci? of land 
(including wetlands, lakes, and seashores) set aside by a 
school for learning experiences directly related to land and its 
resources. It may be located close to an individual school, or 
it may serve a group of schools. It may be a part of the school 
grounds or a section of a park-school de^^elopment It may 
consist of only a few acres nearby or of several hundred acres, 
nearby or many miles away. It may serve individiial elemen- 
tar schools^ high schools, or universities:, or all of them 
jointly. Because outdoor laboratories are extremely varied in 
their site possibilities and their purposes, no rigid format for 
their development is possible. 

The term land for learning has been appli cd to the school 
laboratory. It implies the opportunity of school groups to 
study, explore, and experiment.with land and its resources. 
"Outdoor study, field trips, and experimenlis with water» soil, 
plants, and animals constitute its major functions. 

Developments may range from nothing more than a few 
trails, with the area le^t natural, to nature trails, class and 
museum buildings, horticultural plots, developed ponds, 
forest plantations, gardens, and small-farm operations. The 
creativity of the teacher or outdoor education sp»ecialist, the 
potential of the available site, and funds available may be the 
only limiting factors in the development of program facilities. 

If a laboratory is heavily used, water and toilet facilities 
might be essential. A storage building for tools and supplies 

might also be desirable. 

. > • 

. Nature Centers 

The term nature center is used to designate a particular 
type of development that will facilitate learning in the out- 
doors and the growth of recreational interests. The estab- 
listiment of nature centers is being promoted extensively by 
th'j National Audubon Swiety and the Science for Young 
Americans Association. Several hundred such centers have 
been developed in the United States in recent years. Chil- 
dren's museums may be considered a part of <his develop- 
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ment although some of these* museums lack adjacent lands 
for outdoor education. 

Nature centers ha\ e been developed ptincipally by three 
ty^s of financing and management: schools, private associa- ^ 
tions, and public parte and recreation departments* 

Thfe Site 

Some of the sU|igestions for the school outdoor-education 
labbratcfy are applicable here. Nature trails, ponds, bogs, 
^ gardens, forest plantings, and the Kke may provide the variety 
essential for a rich outdoor* education program. 

^ThcBMilding . 

The building^hould be designed so as to pennit expansion 
^ as thej^gram grows and as more funds become available.) In 
its initial stage, the building should contain a nuninium space 
of 2,500 square feet,, which is large enough to contain^ one 
. class adequately. The building should be designed according 
to the needs set by the program. The following general 
facilities are recommended: 
Office for ^taflF 

• Toilet facilities. Access should be provided to the outside 
as well as to the interior of the building. 

•"Large meeting room. The wall space can be utilized for 
exhibits. Low cabinets along the walls should be provided 

, ^ for storage of educational aids. A long counter providing: 
' work and display space shouldlbe constructed on top of the 
cabinets. ' 

• Classrooms. Two classrooms should be provided so that 
class may be broken up into smaller groups if nec .ssank*^ 

• Workroom. This room would be used for constructing 
' « displays and for arts and crafts. ^ 

• Science laboratory. A room should be equipped with 
microscopes, soil- and mineral-testing equipment, and 
other materials necessary Yor scientific studies. 
Library. The large meeting rooni can contain pie library, 
which would occupy one section of the room. The library 
should contain reference material, field guides, magazines, 
and novels concerned with the outdoors. 

• Storage room. Adequate space should be provided for 
storage of the many pieces of instructional and Janitorial 
equipment that will accumulate over the years. > ^ 

It should be emphasized again that it is not essential fdf one 
center to have most of the facilities described here. Dynamic 
leadership is, to a large degree, more important, and not even 
the ultimate in good facilities can ever satisfactorily replace 
the need for effective leadership. 

Interpretive Centers . 

Although' tRe name interpretive centers might well be 
applied to the outdoor laboratories and the nature centers 
mentionedrearlier, it has a specific use in describing Certain 
facilities of public parks offeredAS a service to the general 
public and, in some cases, to school groups. The National 
Park Service has the most extensive development of such 
denters, although state and metropolitan parks have, in recent 
years, been expand^g the number of their interpretive 
centers. The U.S. Forest Service is beginning to develop 
information centers that are essentially interprptive centers. 

TJjie primary purpose of interpretive centers is to help 
visitors understand and appreciate ^he natural, historical, or 
archeological features of the areas in which the centers are 
located Inasmuch as the problems of interpretation of eqich 



area is different, facility developments ore likewise varied. 

Interpretive centers frequently contain a trailside museum 
or interpretive-center building. This may vary in size from 10 
by '20 feet to a large, multi-roomed structure. The size 
depends on the groups to be^accommodated, the interpretive 
materials available, and the types of programs to be presented 
A large building may contain. some or all of the tblldwing: 

• Display rooms witli habitat cases and other exhibits . 

• Office space for itaff members. , • 

• A laboratory for research andihe preparation of display 
materials 

• Meeting rooms for lectures, sj' ^s, or movies 

• Lavatories and toilets ' • , 

• A counter for the sale of books and the distribution, of 
pamphlets ^ 

• An outdoor amphitheater or campfire area for lectures 
and movies 

• Trails to points bf interest (often self- guiding nature trails) 

• Parapets or other special observation points, often includ- 
ing mounted U^lescopes and pointers indicating places of 
interest 

• Interpretive devices at points of interest, including bulletin 
boards, maps, diagrams, and displays 

• Parking areas. 

School groups often visit interpretive centers, usually by 
school bus on a dne-day basis. In some cases, picnic areas are 
provided for such groups. Work space, where children cin 
work on projects at the center, if often a desirable feature. . 

' School and Communitj -^^rdent^ji^'Farms, and^Forests 

Gardens, farms, and forests provide direct experiences 
with growing plants and, m some cases, with domestic ani- 
mals. Schools, patk and recreation agencies, . and a7ew 
private agencies have been responsible for the development 
of facilities. Even when facilities are developed and op;ratcd 
by park and recreation departments or private agencies, some 
direct relatioifship with schools is often provided through an 
instructionai program in which the school children are 
enrolled. 

Display Gardens 

Gardens of vtjribus kinds should be devdoped to provide 
for visual, cultural, and educational equipment. 

A formal garden may be composed entirely of one type of 
plant (such as roses), of various types oi assorted plant 
materials, or of a series of individual gardens comprised of 
single types of plant units. Features such*as a water fountain 
^ai^d statuary can be incorporated into the design. 
^ Informal gardens should have long, sweeping lawn areas to 
serve as a setting fbr plants and flower beds. Plants may 
include large specimen trees, flowering trees, shrubs, and 
vines. The flower borders can be of v^ed plants. 

All the plants should be of interest to the average home- 
owner and should be useful in helping him select plants for his 
own yard. Attempts should be made to keep abreast of the 
latest introductions and to display those types of plants that 
are hardy to the particular region in which the garden is 
located. This aspect of planting for the homeowner should be 
stressed in both formal and informal gardens, and demonstra- 
tions of plant cultural practics should be provided. 

Naturalistic and native, or wildflower, gardens are estab- 
lished Hi a wilderness locatioh,jA'here the plants native to the 
region can be assembled in one- area so they are easily 
accessible to the citizens. Developers will probably need an 
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area ofvaried topography— lowlands, highlands, and prairies 
—and an area with varied soil conditions— from alkaline to 
acid~to accommodate the various types of plants. 

Tract Gardens ^ 

In a tract garden, which is the most comnnon type of school 
or community gajden a peice of property ranging in size frohi 
one to ten acres is divided into small tracts for the use of 
individuafs. A cypjtal pl9t size may be 10 by 20 feet, but 
adults and. families can use larger gardens. A garden pro- 
' gram with 25 plots can be set up on one-fd^th acre of land, 
although move space is desirable. Four acres of land can hold 
100 gardeners with plots of varied size and community crops. 
This size allows spape for a service building and activity area. 
It should be on rich, well-drained soil with water available. 

Garden programs may involve instruction, environmental 
projects, field trips, and science activities. Community pro^ 
jegts may include novelty crops such as a' pumpkin pVtch, 
gourds, Indian corn; and a Christmas tree farm. Gardening 
appeals to all ages and is an excellent program for families. 

Some of the necessary or desirable features of the tract 
^ garden are the following: 

* • Garden building— either a small building for the storage of 
tools and equipment or a building large enough for class 
meetings and indoor activities during bad weather 
Toilet facilities adequate to care for t^jie maximum number 
of participants expected on the garden plot at one time 
f Greenhouse^ for plant propagation • 

• Ready access to water, with spigots and hoses available for 
limited irrigation 

• Fencing for protection of the garden 

• Pathways and walkways to provide easy access to all plots 

f A demonstration home yard, with grass, flowers, and 
shrubs 

• Good landscaping.. 
Preferably, the tra^^t garden should be located within 

walking distance of the homes of the participants. 

In many cdses, gardens an. developed on or adjacent to 
school grounds. . 

Tract gardens for adults and families have been estab- 
lished in spme communities. They Are usually intended for 
people living in crowded urban centers or apartments ^ho 
would not otherwise be able to garden. 

In some communities, these gardens are located at some 
distance from homes, and transportation is left up to the 
individuals concerned. 

Farms 

Community or school farms are becoming increasingly 
important, especially near metropolitan centers, and offer 
opportunities for a rich and varied program. Farm programs 
include animal care and training and traditional rural activi- 
ties such as hay rides, picnics, and nature activities. Model 
farms are heavily used by families who just want to walk 
through to see and pet the animals. 

Simple bams and pens contain horses, cows, pigs, chickens, 
sheep, and other domestic animals, which children can help 
care for and feed. In an urban setting it is essential that the 
facility be attractive and well-maintained. There must be 
water, feed 'storage, and adequate exercise space for the 
animals. An oftlce, restrooms, drinking fountain, indoor and 
outdoor activity areas, and storage space are needed for the 
people. 

In addition to the buildings that^arc generally founJ on a 
'80 



diversified farm, there are meeting places aod exhibits that 
make it possible to cany on indoor instruction. Picnic areas, 
farm ponds, c|ay-camp facilities, campfire circles, andliiking 
trails are often developed also. 

Working farms are sometimes adapted for recreational 
purposes. This type of facility actually produces while city 
residents visit to learn, observe, take part in, and enjoy 
farming activities. Groups may use the farm on a day basis, 
and overnight accommodations can be provided. In either 
case, a large room and open outdoor space are needed for 
activity and instruction. 0 

Farm camps offer opportunities for a farm-oriented camp- 
ing experience.,The farm camp is a farm not worked for pro- 
duction but set up for resident programs in environmental 
education, farm activities, natursd history, science, and other 
outdoor recreation. There may bfe a large farmhouse con- 
verted to a program building and farm buildings converted to 
cabins. Facilities needed are a kitchen, dining area, sleeping 
quarters, restrooms, laJge activity room, and ample storage 
space. In addition bams, animals, farm equipment to main- 
tain the area, and other facilities will be needed depending on 
the/program direction. ' 

Forests 

Numerous school and community forests can be found 
throughout the United States. Many of these were acquired 
from tax-delinquent land, through gifts,.or through protection 
programs for community watersheds. Their use has followed 
diverse patterns. Some schools have carried on field trips, 
forest improvement projects, and other outdoor education 
activities. In general, however, schools have not made the 
maximum use of such areas. 

Many of these forests could be developed as gutdoor 
education laboratories. Some might be suitable 'sites for 
nature centers, day camps, or even resident camps. 

School and coriimunity forests may serve valuable pur- 
poses even without extensive development. Water, trails, and 
^ toilets may be all the developments needed to provide useful 
educational facilities. Such areas- may serve their best func- 
tions as places in whiph to study the ecological changes taking 
place over a period of years. - ^ 

Outdoor Skills and Sports Area 

Outdoor skills or sports areas should be included in the 
outdoor education-recreation complex, but it may be neces- 
sary to acqdirp special sites,^depending on the topography of 
the land. These areas should provide opportunities to learn 
and pi^ctice skills, but they may also be used as outdoor 
laboratories. 

The following are some of the specialized program facili- 
ties that might be included in the outdoor skills and sports 
area: 

• Casting and angling— platforms and open, level spaces ^ 

• Outdoor shooting range 

• Archery range— target field course, archery golf, and other 
games 

• Campcraft skills area 

• Overnight camping area 

^ Outpost camping— Adirondack shelters 

• Facilities for water sports, including swimming, -canoeing, 
boating, sailing, skin diving, and water skiing 

^ Area with crafts with native materials— carving, lapidary, 
weaving, and ceramics— with a simple structure for incle- 
ment weather and to house equipment 
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• Winter sports— ski slopes and tow^ sld shelterrtobogan- 
ning, and ice-skating rinks. ^^^--^^ 

Naturaf Areas 

Natural arejwjjw^ generally thought of as representative of 
the original, tiricjisturbed plants and animals of a locale. They 
may encompass a varietjr of habitats, such as woodlands, 
deserts, swamps, bogs shorelines, or sand^duhes. . 

It is almost impossible today, even in the wildemes*, to 
find undisturbed areas. Most places categorized as natural 
^as are protected lands that indicate the least disturbance 
and that, throujjh protr ^tion, planting, and development, 
approximate the biiginal characteristics. 

It is characteristic of natural area^ that they are protected 
from nonhruTnonious developments and activities.^ Simple 
access trails, protective fencing, and simple interpretive 
developments such as entrance bulletin boards are usually 
acceptabl$u-In designated natural areas, the enjoyment and 
. study of the natural features are encouraged, and uses that 
detract from the natural features are discouraged. 

Schools, parks, and C5mfips are ofteiTltle agencies that 
developTniaintain, and protect natural areas. Such areas are 
valuable assets in environmental education. 

Other Outdoor Areas . 

Information pertinent to other outdoorsfacilities is avail- 
able in Chapter 2. 

Camps and Camping 

' Historically, the word camping signified simple living out- 
'doors and engaging in activities related primarily to the out- 
doors. Today the term has broadened tremendously and 
encompasses a wide spectrum of developments for families 
and children. Resident centers, day camps, group camps^ 
family camps, and wilderness camps are the common desig- 
nations used for the various types of camps. 

Camps have been developed by public agencies at ^1 
levels of government and by many voluntary youth-seiving 

, organizations. The rapidly increasing participation of children 
and adults in camping necessitates careful consideration of 
desirable are^s and facilities. 

^ Almough most organized camping takes place on agency- 
owned or private property, public land is becoming increas- 
ingly involved. Public land is one of the major resources for 
school outdoor education programs, aridmany resident 
cehters have been constructed on public^propeny or by public 
funds. Schools use the facilities during the school year^ and 
park and recreation agencies use them during the sumn^er. 
The purposes of outdoor education, whether sponsored by 
park and recreation departments or by schools, are similar in 
many respects, and cooperative planning i§ no^only necessary 
irf order to get the most from the community dollar but 
imf!)erative if suitable lands and sites are to be obtained. If 
adequate facilitiev^-are to be provided to meot the needs of 
both organized camping groups and schools, the facilities 
must be designed for year-round use. 

Resident Camps 

The term residerircamp is used to designate an area that 
provides for 50 to 150 Yeople, with facilities for cooking, 
sleeping, and program development. There are three major 
considerations in the development of resident camps': (a) 
selecting the campsite, (b) planning the layout and develop- 



ment, and (c) constructing the buildings ^nd facilities. 

Selecting the Campsite 

The selection of a site for a camp in which children and 
adults can live and Itam is no small task. Both vision and 
technical knowledge arerequired. There is no such thing as a 
perfect campsite, and the plans will need to be adapted to the 
site available. 

CamRs should not be so close to campers' homes' that 
parents can drop in at odd times. Campers feel more of a 
sense of adventure when cam|f is somewhat distant from 
home. About 40 or 50 miles is a desirable minimum dis- 
tance. If distances are too grea|, however, travel costs be^ 
come prohibitive. A site should offer both a sense of seclu- 
sion and reasonable accessible. 

' it is advisable to se6ure a tract large enough to provide for 
future growth. At least an acre per camper, in terms of pre- 
. dieted future use, is a^ minimum. If the land is especially 
''tender'' and intensive use is planned, an even larger mini- 
mum should be considered. 

Land with a varied topography and possibilities for many 
types of outdoor prdgrdms is hi^y desirable. Generally th^ 
more natural the^area the better, though serioys natural! 
hazards should be avoided ""Level land for buildings and 
certain programs is important. Drainage and factors related 
to use duQng dif}*Qj:i^t seasons should be borne in mind. 

Water for both program and domestic purposes is essen- 
tial. Watei; activities are important ih most camps and, if not 
naturally available, will negjMo be provided artificially. • 

Planning \he Layout and Development ' * , 

Nfoney will be saved and mistakes reduced is a camp 
^ planner, architects, and engineers are engaged to develop a 
mastef'plan. Problems are considerably different from those 
in otlier types of developments, and there is no subsitnte for 
'specialized technical help. All groups who will use the camp 
* should be-^onbidered in the plan. Plannihg should include 
. consideration of the following: 

• Present needs and possible future demands 
. • Purposes and objectives of the camp 

.• Possible year-round use 

• Groups thpt will use the camp^agej sex., and socio- 
economic background * ' ^ 

• Program of the camp 

• Leadership g 

• Transportation available 

• Financing of construction, maintenance, and operation 

• Protection— fire,, police, and ofT-season - 

• Accessibility and seclusion 

• Aesthetic values. 

Because a large part of the program in most camps is re- 
lated to the environment, camping should take place in a 
natural and protected area. However, whenever large num- 
bers of people use an area they disturb the natural resources. 
Camp plans should be concerned with minimizing the 
danjage to resources through protection; careful location of 

" buildings, roads, trails, and utilities; and planting, drainage 
management, and surfacing where needed. 

The U.S. Soil Conservation Service will assist camps in 
developing land capability maps that indicate how certain 
land may best be used. The Service often hSs aerial photo- 
graphs that can help in planning. Topographical maps can be 
obtained from the U.S. Geographical Survey. Additional 
surveys may be required to give greater detail. Five-foot 

, interval maps are usuallyTcquired for construction purposes. 
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' " NOT^ THIS BUILDING DESIGNED FOR STAt 
CONSlvlUCTION. THE TWO DORMITORIES 
AT ONE STAGE ANDCENTI^fkL PORTION LAT 



Figure 30 , • 
Floor plan of large overnight camp unit 




To protect camp resources^ the help 6f capable persons in 
surveying the plants, wildlife, and waters of the site should be 
secured., 

A general layout should be planned, indicating the loca- 
tion of roads, utilities, buildings, and program facilities. Eyen 
though all of the plans cannot be realized immediately, they 
Should be included. 

Most resident camps today are decentralized, with either 
units for 18 to 30 campers or small camps for IQ tc^ 12. If 
there is winter and school use, more centralized facilities for 
larger groi ^s may be advisable. 

The lay of the land with its natural divisions will often 
determine construction sites, and plans should be flexible to 
take advantage of the. land. The following, however, are 
consideied desirable distances between structures: 



• Cabins— at least 100 feet apart 

• Units or small camps— 500 feet apart, 



or so located 
that there is little interference from one another 

• ^Health center— at least 200 feet from other facilities 

• Wash houses or toilets— within 150 feet of living 
facilities. 

The main access road should be 18 lo 24 feet wide and 
should enter the camp as far as the parking lot. The camp 
should have a parking lot sufficient for the number of vehicles 
that would normally be accommodated, taking into account 



that at times there may be need to park several school buses. 
A relatively flat, open, and well-drained area nearby can 
serve as an oveHlow paHdng area. ^ 

Normally, it will b^xpected that passenger cars ^1 not 
penetrate the campsite^raper. A spur drive from the main 
entrance road should be constructed t6 the kitchen and other 
basic facilities, 

A trail system should folow natural travel routes to camp 
facilities. Well-plaim6d arid developed trails will protect the 
natural environment. ' ' 

The first building approached when one enters camp 
should be the administration building, and the next should be 
the dining hall these buildings are main points of interest, for 
it is around and in these facilities that many camp activities 
wilLbe centered The buildings should be placed within easy 
access to both the parking area and the living units. 

Constructing the Buildings and Facililties 

Since camp structures represent a large investment, they 
require the best of planning energies and abilities. Not only 
do these structures provide for the basic rieed of shelter, but 
they also Create an atmosphere about the camp that can be a 
definite aid to the camp program. 

The designer's objective should be to develop an exterior 
appearance that is suited to the region, the site, and thr car^p 
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program. Contrary ;to .popular belief, nearly all of th?^ 
standard building jnaterials can be used to produce an attrac- 
tfve building. The problem of annual maintenance^ as well as 
appearance, must be considered. Native materials should be 
used wherever feasible and practical. In every way, the archi- 
tectural treatment of thoexterior and interior of buildings and 
other structures should be in harmony with the motif of real 
ctoiping and with the natural enyironment ■ 

The structures should be.planned to meet all presently 
known and anticipated needis. It is helpful to study plans of . 
existing facilities and to interview present camp directors. 
Visits to facilities that have been iniuse a number of year^ are 
mbt^t beneficial, Hov^ever, one should never assume that a 
camp plan applicable to one site should be duplicated exactly 
Qtt a different site or for a different camping use. Each camp 
designer will have to adapt such plans to ttie needs of the local 
program. ^ , ^ 

Administration Building * ' 

The administration building will house all the administra- 
tive functions of the camp. There should be office space for 
the camp director and assistants, a conference room, a 
secretarial room, a workroom for mimeographing and mail- 
ing, and toilet facilities for men and women. Provision should 
be made for processing the entering and departing campers. 
^ Telephones should be located in both the office and the 
health center. A public telephone is not usually recomr 
^mended, and calls by children should be made under staff 
supervision. 

Dining Hall Kitchen, and^Store 

A central dining room should contain at least 12 to 15 
square feet of dining space per person. It should be attrac- 
tive, comfortable, and heated if. used in cold weather.^ It 
should be located within five minutes' walk of camp living 
quarters. 

The dining room should be designed so that the campers 
may be served at their respective tables. The lighting should 
be adequate, well-distributed, and without glare. Ease in 
cleaning it: also essential. Light-colored asphalt, rubber, vinyl 
asbestos, or terrazzo tile make an acceptable floor covering. 

Coat racks oilets and a fireplace may be included in the 
plans. Easy access from the dining room to the kitchen food- 
service counter is important. 

A person experienced in kitchen arrangement and equip- 
ment should be consulted in plaiming the kitchen. It should be 
at least one-third the size of the dining hall and should have 
facilities for food preparation, cooking, refrigeration, dish- 
washing, and storage. Greaseproof asphalt tile is a suitable 
floor covering. 

Adjacent facilities should include- a loading platform, a 
garbage crib, the dietitian's or head cook's office or desk 
space, a camp store for supplying food to cookout proups, the 
camp post office, and the bank. Toilet and lavatoiy facilities 
should be provided fbr the kitchen staff. 

Housing Units ^ 

There are several approaches to the design of housing 
units, depending upon the needs of the groups and the pro- 
gram. Some camp administrators prefer to house an activity 
group together in one largb unit, while others prefer smaller, 
decentralized units. 

Most new camps have decentralized layouts. Gamps for 
handicapped people and camps used the year around have 
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special requirements related to size and winterizatio;^ of 
living facilities. ,y 

In the large housing- unit arrangement, both boys and girls 
or men and women may be housed in the ^sttne building, with 
sleeping rooms separated by a commdn living pMm (See 
Figure 1 ). It is desirable to locate each staff roon( adjacent to 
'the lounfe and sleeping room so that^adequate supervision 
can be maintained. In a school camp, this arrangement makes 
possible a good teacher-camper or counselor-camper lit^ing 
relationship. 

In a resident camp<designed for the use of schools, each 
housing unit should accommodate 25 to 30 campers. Sin^e 
beds are recommended. It is also desirable to have kitchen-' 
e>tes in case the central dining hall is not used. Kitchenettes 
are especially convenient if the camp4s to be used for small 
adult-education groups, conferences, or workshops. Flush 
toilets and showers should be adjacent to the sleeping rooms. 
Not only is this style of building suitable for adult groups, but 
it is highly reconunended for v inter .camping for young 
children. ... 

\i least 40 square feet of room per camper should be pro- 
vided in sleeping quarters, and cots should be placed at least 
three feet a^art and so arranged that capers' heads are at 
least six feet apart. ) 

Architectural design, insulation, and the heating plant will 
vary with the climatic conditions of the area. Comfortable 
beds, springs, and mattresses with water-repellent mattress 
covers should be provided. There should also be storage cabi- 
nets for clothes, suitcases, and personal items. Mirrors 
should be provided in the sleeping room and washrooms. 
Each sleeping room should have one writing table and chair 
^r eight children, if these are not provided in the living room 
or lounge. The general lighting should be subdued, but there 
mij^t be student lamps for the writing tables. 

Some groups prefer to have smaller housing units more 
widely dispersed. This plan lends itself better to unit con- 
struction, which makes it possible to build 'Some camp facili- 
ties immediately and add more units from year to year. It 
does, however, require more ni^t-time staff. In addition to 
the well-placed and well-spaced housing units; there should 
be a central main building containing the food preparation 
and dining facilities. ' 

' Small housing units should be equipped with the minimum 
utilities. Each housing unit or cabin will accommodate 
approximately eight to ten campers and staff. In certain 
sections of the country, it is desirable to provide toilet and 
shower facilities in each housing uni', especi^y in a year- 
round school camp in a cold climate. In other parts of ' 
country, unit-type toilet and shower buildings could be pro- 
vided to serve more than one housing unit The number to be 
served would depend upon the unit site and location. 

Buildings or canvas shelters should be designed so as to 
seem to belong in the camp environment. Tents, tepees, 
covered wagons, and other movable living quarters are com- 
mon in decentralized camps, but cabins are needed in severe 
climates. 

There are t\.^ schools of thought on counselor-camper 
living. One maipiains that counselors should live adjacent to 
but not in the same room with campers, whereas the other 
prefers that counselors live with campers. If counselors live 
with campers, some type of partitioning is advisable. In large 
winterized quarters, separate rooms for counselors may be 
provided next to campers' sleeping rooms. 

Additional housing is usually needed for program special- 
ists who ar3 not charged with the daily supervision of camper . 



groups. A stafihouse with sleeping rooms and a lounge for the 
use of counselors when off duty is often provided. / 

The director, program staff, and caretaker, if living at cwpp 
the year round, require homes with reasonable coiprort. 
Family homes should be located near the property entrance 
to assure supervision. / 

Health Center ' a ' 

The resident camp needs a center to provide health care 
and to house the camp nurse. Desirable features include the 
following: 

• 

• Space for ill campers— one bed for 20 cam; ^rs, with 
separate rooms for male and female patients 

• Isolation room for observation and temporary care of 
campers with suspected communicable diseases 

• Treatment room 

• Office space for records and nurse's work 

• Housing for camp nurse 

• Bath 'and toilet facilities o 

• Water heater . 

• Hot plate for simple food preparation. 

Shower Houses 

A camp without showers in the living quarters may have a 
central shower house or several shower houses. These should 
provide lavatories and flush toilets as well, and laundry . 
facilities are desirable. The following are minimum needs: 

• One shower head for 10 to L5 persons 

• One toilet seat for 8 to 10 girls 

• One toilet seat for 12 to 15 'boys*" 

• One urinal for 30 boys 

• One lavatory for 10 persons 

• Heated water for showers. 

» 

General Maintenance Building 

A building of sufficient size to store the necessary equip- 
ment for maintaining the camp is desirable. It should include 
space for trucks, a tractor, ground maintenance machinery 
and tools, repair materials, and a room for miscellaneous 
repair work. The design of the building will depend upon the 
type of equipment to be stored and the nature of maintenance 
work to be performed by the resident**maintenance staff. 

Fire-fighting equipment should be kept readily available. 
Some campsites need fire-control systems with hydrants and 
hoses. 

Tools, power equipment, gasoline and other flammable 
material should be kept tinder lock and key and used only by 
authorized personnel. -/ 

Sewer, Water, and Utilities 

Resident camps need to develop their sewage systems 
carefully. The state board of health should be consult^ 
during the planning so that state health requirements and 
anti-pollution regulations are met. Several systems mty be 
acceptable, such as absorption fields, aeration systems with 
lagoons, or dry wells. State health boards g^ ally prefer 
flush toilets to pit latrines, although the latter, if properly 
constructed, may be acceptable in decentralized living 
quarters. 

Provision must be made for disposing of solid wastes. 
Community waste disposal areas, if available, are preferred. 
Sanitary landfills are generally considered desirable. 



/ Adequacy anri purity arp the chief features to be sought in 
the^omestic v/ater supply. The help of the state board of 
health should be enlisted to assure, development of an 
approved system. The amount needed depends on tJhie type of 
camp, .but a minimum of 100 gallons per person-day isf 
usually suggested in these days of increased water usage. An 
adequate reserve supply should be maintained for fire and 
other emergency use. 

The possibility of ^ . uring water from community sources 
should be explored. Drilled wells are generally preferred to 
dug wells, or springs. Surface-^ater needs to be filtered and 
chlorinated. Data on available water supplies may be secured 
from state hydrogcologists, local wcll-drillcrs, or nearby resi- 
dents. Adequate and approved drinking fountains should be 
instlUled at strategic places of need. 

If camps are used only seasonally, provision must be made 
(or wirjter protection or di ainage of water. 

Electricity is usually needed in the kitchen, dining hall, 
office, and health center. Opiivons differ on the desirability of 
electricity in living quarters; but if camps have winter use, 
electricity is generally included in living quarters. 

Natural gas is usually preferred for kitchen cooking and 
heating. 

Program Facilities ^ 

Following are aom&of the facilities used for various camp 
' programs. Specifications and construction details for most 
are found elsewhere in this book (see Index). 

Water developments* Water-related activities are among 
the most popular in summer camps, During the 11 and 
spring, school groups and other groups may use develop- 
ments for fishing, canoeing, and boating. 

Lakes, ponds, •streams, bays and inlets offer maijy recre- 
ational opportunities. All should be jdied in detail with 
regard to currents, eddies, depth, slope, shoreline, debris, and 
other factors. 

Canoeing, boating, and sailing are activities that may be 
conducted on a lake, pond, river, reservoir, bay, or other body 
of water. The water area should have accessory facilities 
such as floats, docks, markers, or buoys. Various sizes of 
water bodies are required for different activities and events. 
For instance, canoe- racing courses are 100, 200, 440, and 
880 yards as well as one mile. Sailing requires a wider body 
of water because the boats usually finish to windward. The 
different classes of sailboats, such as Sunfish and Sailfish, 
require different courses. 

Casting is simulated rod-and-reel fishing. Practice casting * 
on a playing field or in a gymnasium is possible the year 
round. If a pond or lake is nearby, a beach or dock affords an 
, excellent facility for the casting program. 

In order to teach aH phases of the activity, an area 300 by 
100 feet is desirable. A football, soccer, hockey, or lacrosse^ 
field is ideal for class instruction. 

Casting targets, which are 30 inches in diameter, are easily 
constructed and can be an excellent project for any wood- 
shop4)rogram. It is recommended that at least 10 targets be 
made. Others can be added as the program expands. Targets 
for use on the water are also 30 inches in diameter and are 
made of hollow metal tubing. TJiey float and can be e^asily 
anchored. i ^ 

Campfire circles and council rings. Most camps develop 
centers for meetings and evening programs. 

Craft centers. These may range from canvas-covered 
areas with provisions for storing tools to extensive and well- 
equipped craft shops. 
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Recreational buildings. Spare for indoor activities, 
especially during bad weather, is sometimes provided by an 
additional story on the oining hall Separate recreational 
buildings may be constructed. 

Shelter houses. Wooden or canvas shelters for prpj^ram 
purposes may be loc::tdd in individual units: 

Shooting ranges. Archery and target ranges are found in 
many camps< ^ ' 

Open sports areas. These range from open grassy areas 
for informal play to well-eqiiipped sports fields. 

Horseback riding stables. Horseback riding is an expen- 
sive but very attractive addition to camp programs, 

Eiwironmental i^ducatidn centers. Varied facilities rang- 
ing ft om open meeting centers to completely equipped indoor 
• laboratories serve ^ work denters in natural science. 

DayiCamps 

A day camp is an area ancl facility intended to provide a 
program similar to that of the resident camp except that 
campers sleep at home. r 

Planning Considerations 

Maay of the considerations of planning mentioned in the 
section on resideht camps apply to day camps. However, 
facility problems are simpler because day campers sleep at 
ho^ie and usually eat two of the day's meals at home. Pro- 
visions, however simple, must nonetheless be made for 
, water, toilets, rainy-day shelters, eating a^ d cooking, refriger- 
ation,Tirst-aid and health, and progr^. 

Abundant land for programs is extremely desirable, par- 
ticularly when t^e empharis is on outdoor-related activities. 
Reasonable isolation and a varied topography with outdooi 
, program^possibiHtjes are Essential. Natural parks, park- 
schoOTareas, and conununity forests often lend themselves to 
- * use as day-camp sites. Some communities have developed 
special day-camp areas; others make appropriate picnic 
areas available for this special use. 

Buses are often used to transport campers to the day cainp. 
If more than half an hour is consumed in daily travel each 
way, the effectiveness of the program is reduced; 

Units and Facilities 

Day-camp groiips are divided into units or counselor 
groups ranging from 8 tq 20 campers* Most day camps pib- 
vide simple/acilities for each unit, including a fireplace for 
cooking, storage cabinets, and tables. Somejday camps serve 
a daily meal in a central dining hall, reducing or eliminating 
the need for unit cooUng facilities. ' 

Storage is n^ded for equipment, food, and program 
cuppligs. Some day camps use trailers or trucks for storage, 
hauling them back and forth each day. 

A well-equipped first-aid station and a rest-area facility are 
necc. sary. 

Group Camps 

Many public agencies today provide special campsites for 
small groups, such as scouts, church groups, and school 
classes. Th^se sites generally accommodate from 10 to 40 
persons. In most cases, the groups stay from one to five days. 
Small units \r decentralized resident camps sometimes have 
facilities that con be used for group camping. 

Simple fireplaces for cooking, picnic shelters for use in bad 
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weather, toilets; and safe drinking water are necessities. 

'Die great increase in winter c mping by small groups often 
necessitates special developmen i. S ime winter camper^ live 
completely outdoors in the cold, even in mow. Usually,^ 
however, winterized buildings are used fore xil-ing, sleeping, 
end evening' ac^tities. ' ^ 

Family Camps 

At ine time "family camping" meant the activity of 
fnmilifcs pitching tents in natural irt'is, living and cooking 
simply, and finding their own interests outdoors/ Today the 
term, may include sleeping in tent*^- er living in expensive 
motor homes, stopping overnight or vacationing in complete- 
ly equipi^d resorts with varieties of entertainment. 

Overnight or transient camps are usually strategically 
located for travelers passing by or for those wishing to visit 
nearby points of interest These camps need to offer very 
little, chiedy cleanliness and comfort for short stays.. They 
generally do not provide natural areas and recreational 
facilities. 

Family resident camps offer complete meal and living 
accc : imodations for families or adults. The facilities may be 
similar to those of resident camps except that some of the 
sleer ing quarters may be adapted to families. 

Most of the canipgrounds in state^pr federal areas are ' , 
destination camps. Campers generally stay more than one ^. 
night and often lor several weeks. 

In recent years a great maiiy resort camps have sprung up. 
. These resorts, generally privately developed, are more or less 
coniplete vacationlands in themselves, offering, frequently 
under leadership, a recreational program and facilities in- 
cluding swinuning pools, recreational buildings, children's 
playgrounds, special game courts', niarinas, horseback riding 
. trails, and the like. 

Sport Camps 

In recent years another type of camp has developed with 
great interest; the sport camp. These camps emphasis a parti- 
cular sport sucJh^a? baseball, tennis, basketball, foptball, and 
' skiing with many cafcps specializing in a particular f^cet of 
the aforementioned sports.The trend to sport camps has been 
spreading throughout the United States with great acceptance. 

Planning Considerations 

Development plans will depend on whether the camp- 
grounds are intended to offer natural outdoor living experi- 
ences or just living space for ovemighters or those who will 
spend their diylight hours visiting surrounding areas. The 
demand or market should be studied before plans are drawn. 

Location is an extremely important factor in success. One- 
nighters do not .wish to detour far from their main line of 
travel Destination campgrounds should be near interesting 
areas or themselves offer attractions so that campers will 
stay. 

The reasons for camping are extremely varied and some- 
times appear contradictory. Studisr::: indicate, however, that 
campers in destination campgroUk/is rate water activities, 
such as swimming, boating, and fishing, high on their lists. 
Socializing is important for some campers. Campfire pro- 
grams and social t^ctivities attract man^ , but others seek soli- 
tude and outdoor experiences. Children's playgrounds or 
play space are important to many families. 
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Features and Facilities 

, y/ater Supply 

An ample and safe water supply is essential. Water 
systems muse meet state health requirements and be ade- 
quate for users, s 1 ' , 

Unless water is supplied to tach individual site, a water^ 
pump. or faucet should be available in a central location for 
each 10 to 15 sites. If camps arc operated in c<4d weather, 
these should be resistant tp freezing. 

Many camps have scnne* complete hookups and some 
partial hookups. A wat^r hookup^^ a recreational vehicle 
neces^ites a sewage hookup as well. Fill and waste valves are 
generally prohibited With hookups, standard hose, con-* 
nections for sewer pipes are provided for connection to the 
left side of each recreational vehicle. 

. With increased demand for clean toilet facilities, wash 
houses have come to be considered necessary. They should 
be located^/within 300 to 500 feet of camp sites. Facilities 
should be ^vided as follows: 

\ Men Women 

Flush toiletk 1 for 30 sites 1 for 1^ sites 

Urinals ^ 1 for 30 sites v 

Lavatories 1 for 15 sites 1 for 15 sites 

Showers 1 for 30 sites 1 for 30 sites 

Dumping stations are desirable where recreation vehicles 
are acccnmiod^ted without complete hookups. Sink watei; 
and dishwater disposal can be problems, and drain pits 
should I ? nrovideCk Camps anticipating lengthy stays should 
provide Icai Jnes, either in wash lK)uses or separate buildings. 

Garbage and R^se Disposal 

Provision for refuse disposal is an* important aspect of 
campground development. Insect problems, odors^ smoke, 
unsightliness, and the public health are at stake. 

Refuse should be placed in durable, water-tight, non- 
absorbent, and easily cleaned containers. Hea^-duty gal- 
vanized 20- or 30-gaJlon containers with plastic lining bags 
are widely used. Garbage from individual campsites should 
be wrapped in' newspaper before being placed in containers. 
The containers should be placed no farther than 100 feet from 
camp sites. There should be a container for eaph two to four 
campsites. The cpntainers should be placed on bases or HUng 
from brackets above grpund level. 

^ Administrative Facilities 

The office should contain general office space, first-aid 
equipment, telephone (preferably a pay phone for campers), 
and information center. Sometimes the office may be part pf 
the operator's home. The operator must maintain a register of 
campground occupants and include information required by 
state agencies. 

Centrally located bulletin boards should give information 
regarding campground rules, how to report a fu'e or reaca 
police and doctors, church services, parks, gplf coirses, 
laundries, auto repair shops, shopping areas, special events, 
and other items of interest m the locale. Maps of the camp- 
ground and surrounding area are desirable. 

Many camp'^' oper^e small stores with limited supplies of 
groceries and equipment. ^ 

Individual Campsites 
Six to eight $ites per acre are common in natural areas, with 
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SOXo 75 feet between tent or vehicle location^ i Minimum size 
for a site is about 2,500 square feet In transient or even resort 
camps, recreational vehicles may be allotted as little as %0 by 
40 feet each, ' 

Tent campers require spac< for tents, outdoor cooking, and 
Q^mp living. Grills or combinations of grU)s and fire circles 
for evening camptires might be providedi 

There is a tendency to orovide electricity ev^n if no other 
hookups are prodded in sites in natural areas. In transient 
camps Ad often in resort camps, complete hookups with 
sewer connecuons, water, and electricity are usually avail- 
able. • 

jOutdobr tables with benches are needed by tent campers 
but not as much by users of recreational vehicles. 

Access for recreational vehicles to individual sites requires 
' careful planning. Most campgrQttnj|s provide back-in spaces, 
which make it possible for four vehicles to obtain water and 
electricaf connections from one post, thereby reducing utility 
oosts. A rather wide road is needed .When back-up spaces Stt 
provided, so that large trailers may be maneuvered into place. 

j^. Surfacing 

NatUi'al woodland surfaces and grass are desirable in 
natural are^. Since these surfaces are subject to erosion with 
overuse, areas should be rested from time to tl^ le if adequate 
space is available. Grass is the surface p^.^erred by moct 
.campers but is often difficult to establish and miuntain 
9 Gravel or hard Surfacing is generally essential for drve*^ins 
and back-ins. Grc^el is also provided in areas a<^iacent to 
recreational vehicle^. Cement pads muy serve as walks and 
^ patios (of individual sites. 

• Program Facilities , 

because campgrounds differ so marke^y, program possi- 
bilities also differ. Overnight campgrounds may And a 
lounge, a children's playground, and a small pool more than 
adequate. In ^lany natuial areas, the surroundings them- 
selves may be the greatest attraction, and few developments 
may be needed. A few of the many possibilities for program 
developments are suggested here: 

Water Activities - 

Water is one of the most important recreational attrac- 
tions, particularly for destination campgrounds, as it pro- 
vides for swimming, boating, fishing, and scenic beauty. 

Swimming and boating facilities are discussed elsewhere 
in this publication. Marinas may range^ frr simple boat 
docks, or 1)eaches to full-fledged miarina? rge boats. 
Specifications for marinas are discussed Part Four, 
Chapter 3. ' 

A flsh-cleaning center is needed if fishing is an important 
sport A cleaning table with running water and a drain into 
sewage facilities should be available, either open orenclosed 
in a fly-tight building. Containers for discarded parts are 
Essential. The areas must be kept clean or they become 
aesthetically and hygienically offensive. 

Boat rentals, motor repair, and sales of bait, motor fuel, 
and fishing equipment are important sources of revenue in 
many camps. Tliese features require suitable buildings, 
equipment, and personnel. 

Picnic Grounds 

Picnicking use varies from a single-family picnic to a large- 
group picnic involving several thousand people. Accommo- 
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dations range within these two extremes and require careful 
planning to ensure propel control an4. maintenance. 

In large parks providing picnic ^groves and fireplaces 
accommodating an appreciable' number of people, a large 
open shelter with a fireplace in one end is highly desirable to 
give protection from sudden rainstorms. Shelters are built in 
varying sizes from 20 by 30 feet, accommodating approxi- 
mately 60 p^jrsons seated at picnic tables, to 30 by 50 feet, 
which will accommodate about ISO people. It has also been 
found desirable in some areas to provide electrical service for 
night-picnic use. 

The areas of heavy use, such «s near the picnic shelter, 
toilets, and drinking fountains, should be hard-surfaced. 
These sections, then, sh9Uld have tables for large grout)s and 
be located' near the parking area. The irea for smaller gather- 
ings and play equipment should be Seated beyond the 
facilities for large picnic groups. The groupings of picnic 
facilities, such as tables, easily accessible trash receptacles, 
and fire grates, should be designed to take advantage of the 
topographical features, trees, fine viewsT and, other similar 
factors that make an outing a pleasurable experience. 
• Tables of various kinds of material are available. In con- 
gested or metropolitan areas where picnic grounds are 
subject to^ontinuous vandalism and destruction, and where 
there is not much supervision, picnic tables that will with- 
stand abuses from the general public should be provide^. 
Normally, this will require a table in 4 fixed location and with 
a hard-surface area under it. , 

In the more native or'hatural areas away from heavy popu- 
lations, such as county or state parks, heavy rustic types of 
wooden picnic tables and facilities may be more desirable 
because of their appearance and the fact that they blend with 



the natural surroi/ndings. Usually, these types of areas are 
not oS heavHy us^d, are not so susceptible to vandalism, and 
have more space available for the distribution of picnic uses 
so that the surfaces of these areas do notljecome worn-out, as 
is frequently, true of city parks. ^ \ 

Other featuMs that may be incorporated in picnic areas are 
a council ring, barbecue pit, and picnic shelter. There seems 
to be a general 'trend toward people bringing their own ^ 
cooking utensils, and it has also been the experience over past 
years that a small picnic grate for .charcoal use is highly satis- 
factory and more economical to construct. A large fireplace 
made of stone or other similar material is subject to vanda- 
lism and deterioration. 

/« 

Other Facilities 

V 

^ Recreational buildings may be simple, open-sided shelters'^ 
or fully develpped buildings containing many of the features 
of conmiurii^ buildings ^s previously described. In overnight 
Camps the buildings may provide shelter for eating and bad- 
weather activities. In resort camps they may housp full pro- 
grams including square dancing, bingo, cards, slide shows, 
lectures, group^inging, and so on. An indoor lounge for in- 
formal get-togethers, reading, and watching television is 
often provided; \ - 

Large grassy open space offer opportunities for informal 
play. Campgrounds of all types frequently conftain equipped 
playgrounds for children. ^ 

Hiking trails, horseback trails, and self-guiding nature 
trails are popular facilities. Comhiercidl campgrounds some- 
times provide facilities for miniature golf, volleyball, bad- 
minton, shuffleboard, horseshoes, and other sportsft 
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IN RECENT YEARS much interest in problems of archi- 
tecturdl accessibility has been expressed by. personnel 
from many different disciplines and walks of life. Despite 
federal legislation, state mandates, and loc|l regulations, 
facilities have been built and renovated without considera- 
tion for individuals with handicapping conditions. Many 
students with physical impairments and orthopedic condi- 
tions are still relegated to special schools simply because 
they cannot^fonction in existing buildingsf ' 

Similar problems are related to athletics, physical educa- 
tion, recreation, aquatic, and, camping prograriig and facili- 
ties. Individuals with influence in these areas have publicly 
stated that l)aws, mandates, aocfregulatibns requiring acces- 
sibility v^ere not intended for recreation facilities. However, 
these situations are changing. 

While specific barriers are being elimmated and facilities 
made accessible; not enough is being done in attacking the 
major cause of these situations— amVwt/jrta/ barriers. Al- 
though major emphasis currently is on eradicating symptoms 
■^-architectural barriers themselves— basic attitudirial pro- 
blems must be kept foremost in fnind. Only with concerted 
effort and attention to both cause and ^ect can problems of 
accessibility be eliminated entirely. 

Removal of these barriers in facilities used for athletics, 
physical education and recreation so everyone Qdin use them 
regardless of handicapping Conditions must be accomplished. 
Yet, attkudinal barriers between leaders and participants, 
planners and users, therapists and patients must also be 
eliminated. To convey a positive attitude toward problems of 
accesb for all, the term accessibility rather than architectural 
barriers is recon:imended. 

The importance of actively involving the handicapped per- 
sons themselves in all aspects of planning, and evaluating 
facilities cannot be overemphasized. Unique needs of indi- 
viduals with different handicapping .conditions can provide 
valuable input which generally may not be available from 
others involved in planning processes. This same consumer 



involvement needs to be incorporated in planning processes/^ 
for programs which are to exist in given facilities. . 

Accessibility and Attitudes 

Architecturaf barriers deny many members of society 
convenient access to indoor and outdoor facilities. Individ- 
^^s with different handicapping conditions are often hin- 
> dered in getting frofti ohe place tq another by Such barriers. 
Limitations placed on mobility thus may isolate participants, 
prevent individuals from getting needed services, and even 
leave sbme in dangerous situations. Bathrooms too narrow 
for people in wheelchairs to use and flights of steps which 
prevent them from changing (lobrs are examples of such 
barriers. Curb cuts plaCed in best positions for wheelchair 
users can create orientation problems for independent, 
mobile blind persons. Architectural accessibility is complex 
and requires a great deal of thought and cooperation among 
those involved. 

Architectural barriers hot only affect individuals with 
permanent or obvious physical conditions, biit persons 'with 
temporary or hidden conditions as well. Individuals with 
b^by strollers, persons , who must temporarily use crutches, 
those wearing teg braces, or individuals with heart conditions 
are just a few affected by architectural barriers in accessibil- 
ity and whose needs are often overlooked. Only 17% of 
physically impaired persons are bom with such conditions. 
The other 83% acquire disabilities through disease, acci- 
dent, war, or old age. Most people, at one time or ahothtr, are 
personally affected by architectural barriers. Even if an indi- 
vidual is not' so affected, the need for all facilities to be 
accessible to everyone is imperative as basic human and civil 
rights* 

All features of barrier-free design must be linked as part of 
a coordinated whole. An accessible restroom on the second 
floor of a building cannot be used if the only way to the second 
floor is up a flight of stairs. Ramps must be planned and 
placed to complement such features as steps and archi- 
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tectural style. Curb cuts on one sidt of the street are of little 
value. Each barrier must be eliminated according to specific 
criteria to he Junctional as well as to meet certain standards. 

Despite federal, state, and local legislation requiring that 
all facilities be accessible, many communities and states 
continue taisolate special pbpulations in segregated facilities 
or in special classes in regular schools. Able-bodied persons 
still impose their wishes on special populations whether these 
approaches and procedures are appropriate or 'desired by 
those for whom such serviCQ^ are designed Special projects, 
task force groups, advisory panels, planning committees, and 
countless other groups explore problems of facilities and 
equipment for special groups. Unfortunately, few of these 
planning groups ever .invite input from those most directly 
involved— the impaired, disabled, and handicapped con* 
sumers and their families. As a result- 

• Some playground designed for severely mentally 
retarded adults, are better suited to Marine 
Commandos! • 

• Braille trails go unused by blind individuals! 

• Totally accessible facilities are foimd to be far 
from totally accessible! 

• Millions of dollars are used to build si*ecial _i _ 
facilities not needed or wanted by groups for 
which they were designed! 

Many expensive spepial facilities are unnecessary. Partici- 
pahts want to take part in programs In facilities little different 
from those used by their peers and contemporaries. Basic 
accessibility and availability are key considerations. In 
planning any program or activity— including facilities— it is ^ 
imperative that several groups be included in making, deci- 
sions that so intimately affect tRem. 

Consumers themselves— individuals with various handi- 
capping conditions for whom programs, activities, and facili^^ 
ties are planned and implemented in ways not consistent with 
what people for whom they are designed want. The impaired, 
disabled, and handicapped persons— including mentally re- 
tarded individuals^must be consulted for this kind of input. 

^ Provider^ of services v/ho are going t6 use facilities, direct 
programs, and coordinate activities must provide input. Too 
often architects dictate program by facilities they design 
rather than Solicit input from those who are ^oing to provide 
these services. ^ 

By obtaining input from consumers and providers of 
serviced, facilities can be made functional for programs, 
activities, populations, and leaders who are going to direct 
and guide activities in these facilities. Some of the most 
practical, frinctional, and inexpensive recreational facilities ^ 
developed for the injpaired, disabled and handicapped have 
been planned by these people themselves. 

Current emphasis is on returning or keeping persons in the 
community and on programs in least restrictive environ- 
ments and most normal or integrated setting feasible. 
Thus, an ever-increasing need to make existing facilities 
accessible and functional for everyone, including the mental- 
ly retarded and those with other impediments. With state and 
private residential facilities also providing recreation pro- 
grams and leisure opportunities for many of these same 
people, coordinated plans should emphasize approaches 
whereby handicapped persons can use community facilities. 
In this way, special populations can use facilities in terms of 
their individual needs. 

Legislative Foundations 
Several legislative mandates require that facilities built or 



renovated with federal funds be accessible to individuals with 
handicapping conditions. All states have similar legislation 
governing facilities built with state funds and most states 
possess matching legislation for building renovated with state 
funds. Increasing numbers of local jurisdictions— cities and 
counties— are requiring accessibility through ordinances,^ 
building codes, and similar regulations. Three key federal 
mandates with which everyone responsible for and involved 
in planning, implementing and evaluating building and reno- 
vation processes should be familiar are— 

' • An Act to Ensure That Certain Buildings, 
Financed with Federal Funds Are So Designed 
and Constructed As fo be Accessible to the 
- Handicapped, more conunonly known ds TTie 
Architectural Barrier Act (Putilic iJaw 90-480). 

• Jhe Rehabilitation Act of 1973 (Public Law 93- 
112) containing a non-discrimination on the basis 
of handicap clause (Section 504) which states, 

C "No otherwise qualified handicapped Tndividual 
^ shall, solely by reason of his handicap be ex- 
cluded from participation in, be denied the bene- 
^ fits of, or be subject to discrimination under any 

program~or-activity^c^^^ ' 
assistance." Participants with handicapping con- . 
ditions must also be provided prpgram opportun- 
ities in most normal settings appropriate to the / 
maximum degree possible. 

• The Education for All Handiqi^ped Childreru 
y4c^ (Public Law 94-142) requiring free approprJf 
ate education for all handicapped children. Physi- 
cal EdiiCfttion is specified as part of the definition 

• of special education and as such must b& {provided 
> in least restrictive environments with ndnhandi- 

capped classmates to the maximum degree pos- 
sible. 

Each state has adopted corresponding laws regarding 
federal legislation, particularly P,L. 90-480, P.L. 93-112, 
and P.L. 94-142. Such state legislativcf information needs to 
' be part of planning processes since state requirements must 
meet federal requirements and in some instances are mortf 
stringent than federal laws. 

/■ 

Design Guidelines 

At the present timme a variety of resources deal with 
adapting facilities to make them free of architectural bar- 
riers. The American National Standards Institute (ANSI) 
Standards for Making Buildings and Facilities Accessible 
to and Usable by Individuals with Handicapping Condi- 
tions were issUed in 1961 and reaffirmedin 197 1 . A project 
at Syracuse University School of Architecture to adapt and 
extend these standards was completed in 1977.* 

*As of date this publication was printed, specific details on 
availability of new ANSI standards had not been released.) 

Although standards for architectural accessibility may 
vary to ^ome extent according to specific conditions and 
unique factors at state and local levels, most jurisdictions use 
directly or modify slightly basic ANSI Standards. However, 
experience has shown that in some instances facilities meet 
standards but are not really functional or usable. For 
example, a small porch or stoop that is only three feet wide 
meets the standard but is functional only if the door opens 
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. inward. At least five feet are necessary if the door opens 
outward. These inconsis tencics emphasize the need for input 
from the consunie^;s themselves. 

Although most standards pertain to basio accessibility of 
buildings and related structures, such barrier-free design 
features apply also to physical education and recreation area 
facilities. In fact, basic accessibility and availability are far 
more important factors to consider in these areas than spe-r 
cialized facilities per se. Basic factors to consider for acces- 
sibility of all facilities are— , , 

• Avoiding making o/rf*facilities accessible through 
addition of. new facilities without carefully ana- " 
lyzing how old facilities can be made usable to 
persons with handicapping conditions. 

• Avoiding designs which provide accessibility for 
part of a facility and create extrjcme internal 
barrier problems in other parts of the facility. 

• Minimum height factors for mirrors, telephones, 
s lavatories, faucets, elevator bottcras, and switch 

controls should consider their locations as well as 
populations being served. • 
, • Ramp gradients and turns need to consider all 
forms of wheelchairs— self-propelled, electric. 

• Sufficiently large restrooms with grab bars and 
accessible sinks and mirrors. 

• Low public telephones. 

• Lpw and easily-operated water fountains. 

• Non-skid floors. 

• Elevators, ramps, and/or special lifting devices , 
rather than steps. 

• Proper lighting. 

• Doors at least thirty-two inches wide. 

• Ramps with a slope not greater than one foot rise 
in twelve feet. 

• Hand rails that are sm(X)th, extend one foot 
beyond the top and bottom, and are placed on at 
least one side of ramps that are 32 inches high. 

• Dcqr thresholds flush with the floor. 

• Curb-cuts. 

• Special and extra large parking spaces for vans 
and with sufficient space between cars when 
doors are open. 

• Braille markers on elevators and in other key 
places for information.' 

• Sound system for emergencies and othi^|* program 
uses. 

• Visual warning system for emergencies. 

• Pedestrian-operated traffic signals with standard- 
ized time-delay to. allow deaf or blind persons 
enough time to cross streets safely, 

• Meeting rooms designed so deaf persons can 
clearly see interpreters, visual display areas, and 
others in the meeting. 

• See-through panels In doors, unless privacy is 
necessary, to allow deaf persons chances to see 
into rooms before entering. 

• Anti-static carpets to avoid interference with 
hearing aids. ^ 

• Flashing light attachments on phones to indicate 
rings. 

• Fire alarm and smoke detection systems attached 
to strobe lights to ensure that dea^ persons are 
^notified of dangers. 

^ Planning for the Handicapped 

ERIC 



• Other emergency messages conveyed graphically ^ 
—i.e., a sign in an elevator could flash help is on 

the way should the cab become stuck. , * 

Modification^ and Adaptations *^ - 

Modification of any exisdng building is predicted on the , 
principle that needs of impaired, disabled and handicapped 
people are exactly the same as needs of able-bodied individ-^ 
uals. Where faciMties are available to physically able per- 
sons, they shouldbe designed to be accessible to and usable 
by physically impaired persons. Conversely, all facilities 
should be planned, designed, ^d constructed so Uiat they are 
accessible to everyone, including the most severely, pro- 
foundly, and multiple impaired .persons, 

Many factors must be considered whm establishing prior- 
ities for modifying facilities. Howevlr, it is difficult to 
recommend a set of priorities which ipply to all^ building ^ 
. types. It is necessary to consider individuals with different 
handicapping conditions. So oflen thd only , considerations 
are giv^en to individuals with mobmty difficulties while 
i^oring needs of those with sensory impairments. 

Mast necessary facility adaptations ar<?4ncfuded in A meri- - 
can National Standards Institute Standards -pitch of ramps, 
size of restrooms and adaptations of stalls, heights of drinking 
fountains and telephones, size and placement of parking 
spaces, type and pitch of walks, size of door jambs, place- * 
ment of hardware—and only need to be applied to athletic, 
physical education, and recreation facilities. Common sense 
application can be made to certain aspects of these facilities— 

• Extend pitch oflraipps for nature trails, walks, and 
other areas requiring Jocomotion. 

Make nature trails, walks, swimming pool decks, 
and synilar passage areas a minimum Vidth for 
two wheelchairs to pass| 
' • Lowerbasketball goals ffid reduce apparatus size 
for elementary school age youngsters because of 
their sizes, chronological ages, and functi9nal 
levels, not because they are in wheelchairs. 

• Use lights behind basketball backboards that are 
, synchronized with the game clock and timer's 

horn to assist those with hearing problerns. 

This kind of plannfng input and recommendations from 
participants is very important. Many of the most practical, 
functional, and realistic adaptations" have been suggested by 
consumers themselves, 

Although early legislation focused on^pce^ sibility require- 
ments for new construction, emphasis is now shifting toward 
making existing buildings bafrier-free. Some state and muni- 
.cipal building codes, suJh as those of Massachusetts and 
Chicago, stipulate, with certain exceptions, that any remodel- 
ing of public buildings must result in accessibility for every- 
one. North Carolina has made a two million dollar fund avail- 
able for remodeling state facilities to make them accessible. 
Federal tax credits can be obtained by companies as incen- 
ti\ es t6 remove architectural barriers. 

^, . ' ■ ; 

Financial Considerations 

An often-used rationalization for not making existing 
facilities barrier- free and accessible has been cost. Some pre- 
liminary estimates for acceptable renovation projects h^ve 
been as high as forty to one hundred percent of projected 
i/ costs. Removal of barriers has actually been accomplished in 
.many of these same projects for as little as three or four 
^ percent above costs of the renovations without the special 



considerations. When plans to niake building barrier-free and 
accessible are included from the beginning^increase in costs 
have been found to be i^ the range of one-tenth of one percent 
to one percent above total project costs without these factors 
being considered Other comparisons include one cent addi- 
tional per square foot to make a building accessible and 
thirteen cents per square foot to ke^p floors in this same 
buildins clean! 

Anotner argument dismissing the cost myth is evidence 
that sucji buildings have fewer hazards that result in acci- 
dents and liability claims. With safer conditions, rate reduc- 
tions may be obtained on liability insuhmce. 

The concept of creating a barrier-free environment is more 
readily accepted than the cost of making facilities accessible. 
Lack of research into cost-benefits as well as actuaf costs of 
barrier-free construction are two factors that allow fear of 
exorbitant costs to continue. 

If is difficult to make a direct comparison between original 
construction costs and costs for renovatmg a building years 
later. Modifications to existing building)j^usually cost more 
than new construction because often something must be 
- removed^or changed di iStically before making changes to 
insure that the facility is barrier-free and accessible. 

Despite possibilities of increased costs, existing facilities 
must be made accessible as soon as possible. Cost of. 
removing barriers mtist be included ir established maint(^- 
nance budgets as well as those used for capital improve- 
Ynents. While more costly than making new facilities barrier^ 
free and^accessible, renovations and modifications of existing 
facilities are not nearly as expensive as generally feU. In fact, 
actual figurei^and percentages for this "process are many 
thnes Tower than figures often given. ^ 

Benefits Of barrier-^ee design are realized by able-bodied 
persons as well as by those with mobility or sensory pro- 
blems. A recent study by the American Mutual Insurance 
Alliance noted tHe following advantages of accessible facili- 
ties: ' . ^ 

e Few accidents in public buildings reduce losses 
and rates under health insurance policies. . 

* Wide doors and ramps permit rapid evacuation 
since standards recommended for'aiding persqps 
with handicapping conditions also meet highest 
fire prevention standards. 

* Since buildings with aids for individuals with 
handicapping conditions have fewer hazards that 
result in accident and liability claims, insurance ^ 
rate>eductions may be obtained on public liabil- 
ity policies when architectural barriers are re- 
moved. 1 

* Elimination of barriers also reduces chances of 
work-connected accidents so that employers 
benefit through reduction in compensation in- 
surance premiums. 

The Community Development "Block Grant Program 
makes funds available to eligible cities and countries wheq 
their needs are documented. Local officials are responsible 
for assessing community needs, planning appropriate 
development of projects and activities, and taking the initia- 
tive todevelop proposals to obtain these funds. An analysis of 
housing needs of residents with handicapping conditions 
along with appropriate proposals to meet these needs must be 
included in plans if a municipality is tq reof tve funds under 
this Block Grant Program. Some ways Comi.. unity Develop- 
ment Block Grants can be used to help individuals with 
handicapping conditions cinclude: 



fi\c^|uiring, constructing,'' or revamping^special 
areas for fUll use by persons with handicapping 
conditions. 

Fostering cultural activities through neighbor- 
.hood libraries or museums^ and promoting act^fi- 
ties such as crafts and homemaking. 
Using funds for special projects to remove 
material and architectural baniers to promote 
mobility and accessibility m urban areas. 
Planning, managing, and evaluating community 
activities dbsigned for persoi^ with handicapping 
ccmdiuons. " * 

Planning for the design, location, and (^ration of 
conununity mental health centers, group homes, 
and recreation centers for.inlflUvicfiials with vari- 
ous handicapping conditions. 



Guidelines for Community iletion 

Conununities must make sure that appropriate barrier-fi'ee 
provisions «are incoiporated into locally applicable building 
codes while at the same ,tune ensuring compliance with 
federal and state laws already on the books. The foUowirig are 
considerations for initiating commuiyfy action: 

• Insure best possible results with respect to removmg and 
eliminating architectural barriers by imposing on architects, 
engineers, and contractors, even more rigorous requirements 
than i^ose found in current building codes and popular 
standairds; . > 

• Form an architectural barriers task force to inform' 
decisidn-makers about problems of architectural accessi- 
bility, focusmg on both practicid' and social aspects of 
accessibility. ' ^ . 

• Develop a standing cdlhmittee on mtectural barriers 
to encourage local interest in eliminating barriers, serye as 
basis for continuing ^commumty education, organize and' 
oversee such projects, be an advocate for rights of those with 
special needs, , approve all archite<ptural designs for new and 
reconstructed facilities, 'anB be involved m all dimensions of 
the decision-making process relative to facility design as it 
affects accessibility and usability for individuals with special 
needs. ^ / - ' 

• Reach newspapers, television, radio, newsletters and 
local periodicals with this important message. 

• Develop a guidelines position paper to use in recruiting 
influential individuals to join this effort This document could 
be developed by the standing committee previously men- 
tioned or a general advisory committee and should include 
ei^sential features as a — ^ 

— general philosophical position on accessibility and 
usability by those participating ic^ the facility as well as by 
those employed or visiting the facility; 

— clarification of the meanings of terms such as impaired, 
^disabled, handicapped, special populations, individuals with 
special needs; 

— statement on provisions for appropriate access and 
traffic eleme^nts, restrooms and equipment, building equip- 
ment and furnishings, environmental controls, gradients and 
textures, communication ancji orientation methods; and 

statement as'to legal materials and other resources 
which are to be used to insure that the architectural design 
truly meets the needs of special populations. 
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• Provide all architects engped iir designing the facility 
with Qopits of the guideline position paper and legal re- 
sources identified in the document* 

• Conduct a survey to determine accessibility of com- 
jmunity buildings. 

• 'Prepare a guide on accessibility of :K>mmunity facilities. 

• Set up a watchdog program for continuous'contact and 
follow-up with building owners, architects, and builders to 
ensure that new and renovated buildings are accessible to and 
usable by all individuals* 

• Inclufie representative numbers of impaired, disabled, 
^ and handicapped persons in all aspects of planning, imple- 
menting, and evaluating all such projects and activities, 
especially at decision-making levels. 

• JDevelop ."ui information resource center containing 
essential information relittive to barrier-free design and 
.construction and related laws and legislation. Essential 
information identified in the guideline position paper could be 
conununicated to architects, engineers, and ^contractors 
retained to design the facility and to those or persons 
responsible for fmally approving any facility design as it 
affects persons with handicapping conditions. ' * 
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Architectural Barrier Survey 



Parking 

a« Is an offstreet parking area available adjacent to the 
building? 

h. Is the parking lot suiface hard and smooth? ' 

c. Are there parking spaces wide enough to allow a Car door 
\ to be opened to full extension (^pprox. 12* wide)? 

d. Are there specifically identified pafking spaces for thib 
handicapped? t> ^ 

e. " Are there curbs, wheel stops, or parking barriers within. 

the parking area? 

f. Has a curb cut, ramp, or passageway been provided to 
eliminate these barriers? 

Building Access 

a« Are walkways at least five feet wide with smooth bard 
surfaces (no sand or gravd), free of deep cracks, ruts or 
4 sudden changes in level? 

' b. Is the most accessible entrance to the building one which 
avoids unsafe traffic crossings from the parking area to 
the building entrance? 

c. Is- the approach to th# entrance door on ground.'level? 

d. Arfl there steps in the approach to or at the entrance door, 
if so, how many are the|;e? 

e. If there are steps, is there a sturdy handrail in the center 
or either side of the stairs? 

f. If there are steps, has a ramp been provided to eliminate 
the barrier? 

Are the ramps constrtioted in subh a way that the grade < 
does not exceed a 1:12 ratio, that is for every foot in 
length it gains no more than 1" in height? 

Building Entrance ' 

a. Is the doorway at least 30" ^del 

b. Are thresholds and door sadakss flush with floor or no 
higher than ^"? 

c. Is the door automatic? 

d. Are there steps or interior l^vel changes? 

e. If thefe are steps or interior leVel changes, have ramps 
been provided to eliminate thesh barriers? 
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f.\ If tK^re pxt steps, is there a sturdy han()rail in the center 
\ or eiUier side of the stairs? 



iL 



u 



Elevator or Lift 



a* 

b. 
c. 



Is the building multi-story? 

Jfi there a passenger Elevator or lift? 

5S the elevator or lift provide access to all essential 




i^e there any steps, or interior level changes between 
essential areas which are not served by an elevatot? 
HaVe ramps been provided to eliminate these barriers? 



Rest Rooms 



h. 



Woukl one need to go up or down steps to reach the rest 

rooqfi? ' S 

If, yes, have ramps been provided to make these areas 
accessible? 

If there l^re steps, does each flight of stairs have a sturdy 

handrai^ in the center or on either side? 

Is the width of the toilet room entrance doorway at least 

30" wide? 

Are thresnolds and door saddles flush or no higher than 
fi" to the\aoor? 

Is there enough space within the rest room to allow a 
wheelchau\to turn around (approx. a 5' ^ameter)? 
Is the widtli of the toilet stall door opening at least 30"? 
Are toilet st^ls and urihals equipped with grab bars? 
Does the stii|l door open outward? 
Has the doot; been replaced with a privacy curtain to 
eliniinate doots? 

Are sinks and mirrors low enough for use by children or a 
person in a whti!elchair(bottom of mirrors no ^gher than 

40")? 



Telephone \ 

SL Is the publfc phope mounted low enough to be used by 
childil^ and perspns in wheelchairs (the coin slot or 
receiver arm 50" Or less from floor)? 

b. If located in phone booth, is the opening into the booth at 
least 30" wide? 

c. Would one havirto.go up or down steps to use the 
telephone? \ . 

d. If yes, have ramps been provided to make the telephone 
area accessible? 

r 

Wall Mounted Controls 

a. Are all vital wall controls (light switches, door knobs, 
elevatgf controls, etc.) located within reach of child or 
person in wheelchair approximately48" from the floor? 

b* Are all emergency equipment (fire alarms, instruction 
panels, fire entinguishers, etc.) located within the reach 
" 'of handicapped individuals andchilcjren {approx. 48" 
or less from floor)? 

Water Fpuntains 

a* Are water fountains low enough to be ujsed by'children 
and persons in wheelchairs (bubblers approx, 33" frpm 
floor)? 

b Are there any barriers, such as steps, around or leading 

''to the water fountain? 
c. If so, have ramps been provided to eliminate these 
barriers? 
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Visually Impaired ^ ' 

a. Have braille mariners or relief graphics been used to 
communicate important information to the visually 

^ impaired? 

b. Has textured paint or a change in surface texture been 
used to*alert the visually impaired to curb cuts, sudden 
level changes, or other vital information important to the. 
independent Use of the jarea by the visually impaired? 



c. Have any other Captions fof the* visuaUy impaired been 
provided, if so, please indicate 



* * 

Survey developed by Linda Nierenberg, Director of Planning and 
Design, Human Resources Cenitir, Albertson, 
Long Island, New fork 
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Trends in Facility Design 



TKE TYPE AND extent of fadlities that will be provided 
for athletics, physical education, and recreation in the 
future will be determined by a variety of factors* Heading the 
list are econoituc conditions at the time of construction, 
technolbgical £ldvances in constructic . methods, materials 
and equipment, legal requirements (both as to building con- 
struction and to program requirements), program changes 
and emphasis, new games, fitness activities and sports inno- 
vations, and student interest and enrollments: The challenge 
to facility planners is to predict accurately program trends 
and emphasis for the next 20-25 years, in order to provide 
tiexibility and expandibiiHty to accommodate changing cur- 
r'.culunis and acttvitie?. 

^asicj Trends 

/ Probably the trend haVing the most immediate impact on 
/ facility planning is the decreasing studeot enrollment^in the 
^ past decade which resulted in a reduction of new school con- 
struction, particularly at the elementary level Aii the ele- 
mentary school age group gro^ older, high school and 
college building construction may also be reduced. This 
enrollment factor, along With the reluctance of the public to 
support additional school co^ts through roal estate taxation 
will force school and coll|bge administrators to asseso plant 
nee'ds and building plans ^arefully so as to provide suitable 
facilities <9/t reasonable cos^. Economic factors may call for 
joint occupancy by school systems and recreation depart- 
ments, by colleges ard community groups and, in many 
instances, by public and private enterprise, in order to share 
financing and reduce costs in construction, maintenance, and 
operation of facilities for each agency* 

Although school enrollments are down, with a resultant 
downward trend in overall schooi coniitructioh, the public 
demand for pliysical recreation and for facilities in which to 
participate in sport and Titness activities has increased. The 
trend in life style is to physical fitness. More people in the 
United States, of all ages, are participating r egularly in some 
form of ph^^sical exercise than ever. Growth is most apparant 
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in jogging, tennis, racquetball, cross country skiing, sdftball, 
tema handball, platform tennis, grass skiing, and skate- 
boarding, to name a few. 

Participation in sports and physical activity is no longer a 
youth phenomenon. Fitness programs for the aging are being 
recommended by medical authorities and demanded by 
senior citizens. Business and corporate employers, con- 
cerned fof their employees* health, are promoting fitness pro- 
gram^ nnd providing facilities for these activities. The 
expansion potential of these fitness pro-ams is immense and 
must afFect future conunercial building planning and senior 
citizen centers. ^ 

Participants are demanding facilities and, where these are 
not provided by the public sector, private sports clubs and 
private industry have constructed facilities for participants 
willing to pay a fee. The number of racquet cl\libs, us single or 
multi-purp(^e (tennis, squash,* racquetball, Ind swin jning) 
clubs is ipcreasing. Membership in ppvate/ multi-purpose 
clubs usually ranges from very young to old with activity for 
the entire family, including babysitting facilities.^e demand is 
not only for additional court space and swimming, physical 
fitness aspirants and the sports innovators are asking for par- 
cours or jogging exercise trails, for bicycling tracks and road- 
racing circuits, for skateboard parks, for climbing walls, and 
for Softball j)arks. The demand at present outweighs the 
ability of public agencies to provide these spaces and a new 
industry in sports and hedKh facilities ^ growing. 

Rental fees for the use of a facility are increasingly used to 
help defray the cor* of construction, operation, and main- 
tenance. Some public agencies operate facilities on a lease- 
back arrangement. A private party constructs the fadifity and 
tlie public agency operates it on a lease arrangement over a 
period of years. Or, the facility is constructed with public 
funds and operated by a private company. Rental of school or 
college facilities to non-school or off-campus groups, e.g., a 
college hockey rink being rente^l to a youth hockey league, 
enables the school to recover some of the costs of construc- 
tion and operation, gives fuller utilization of the facility, and. 




usually gains community support because of the reduction in 
overall sChopl costs. Some municipalities charge fees for use ' 
of facilities to cover costs of operation. 

Private clubs and private industry charge membership fees 
as weU as use fees on an hourly basis to cover operation, 
maintenance, and construction costs and, in private industry, 
for profit. Judging from the growth in the number of private 
clubs and the substantial membership fees, individuals are 
willing to pay if they can be assured of a place to participate in 
the sport of their choice. The present building boom in private 
club and commercial sports facilities demonstrates this 
ability and willingness to pay. Planners of institutional sports 
facilities may need to aKer building plar.s to accommodate 
rental groups. Additional space, sei-v^ce facilities, traffic 
patterns, and security provisions may be neceisary. 

In many high schools and coDoges the numbe * of students 
involved in intramurals, spOits clubs, varsity, and general 
recreational activities overcrowds existing facilities. The 
demand by women for equal use of facilities and equal pro- 
grams, and by the handicapped to be involved in recreational 
programs, is challenging program directors to provide suffi- 
cient and suitable facilities for each program. Men and 
women students are asking that additional activities be 
included in the program, such as rugby, soccer, lacrosse, 
team handball. Accommodation of these programs requires 
that facilities be available from early morning to late evening 
and that outdoor facilities be usable in the evening and during 
inclement weather. An illustration of the demand for play 
space is the ice hockey community where some of the rinks ^ 
are open almost continuously for 24 hours to accofnmodate 
all the groups that want ice time. 

Legal Requirements and New Legislation 

Trends in facility construction and remodeling will be 
influenced by the Ic/al requirements of several federal laws 
passed in recent years in addition to those safety codes and 
construction regulations already applicable. The Occupa- 
tional Safety and Health Act(OSHA), 1970, requires safety 
in construction, maintenance and equipment installation. An 
example of the type of regulatory conceni in this act relates io 
noise level. Workers shall not be exposed to a^iany as 90 
decibels for more than an S-hdlirda}'. Many state and munici- 
palities have similar safety and health ordinances as well as 
environmental pollution legislation that requires all construc- 
tion to meet the safety and health requirements of their codes. 
Facility planners must review the requirement of statutes to 
meet standards for a particular facility. Modification in plans 
and construction may be needed to meet the requirements. 

Title IX of the Educational Amendment Act of 1972 is 
designed to end sex discrimination in American education. 
The act requires that all educational institutions receiving 
federal funds take measures to equalize their policies, pro- 
grams, and facilities. Each institution must provide equal 
intercollegiate, club, recreational, instructional^ and intra- 
mural athletic opportunities to members of both sexes. 
Among other criteria, equal opportunity in athletics is 
assessed by determining whether appropriate equipment and 
supplies are provided; games anr* practice times are fairly 
scheduled; locker rooms, pratice and competitive facilities 
are equitable; and medical and training facilities are equally 
provided. The use of a gymrai>ium. pool and gymnastics area, 
for example, exclusively by one sex is prohibited. Separate 
restrooms. change and locker rooms, showers; baths, and 
toilet facilities, permitted by Title IX on the basis of sex, must 
be comparable in convenience and quality. 
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Title IX does not require tibat sex-segregated administra- 
tive units be merged. Sex-integrated offices within newly 
combined units are recommended to^peed actua} integration 

^of previously separate units. Segregated offices Tor male and 
female staff can be justified, particularly where toilet or 
shower facilities are attached, but thpre should be no discrim- 
ination in the size of the office vand provision of equipment. 
^ Physical education classes must be sex-integrated, ultra- 
murals and athletics as an integral part of the educa^onal 
program are fully subject to Title IX regulations. To meet 
Title IX requirements, changes have come about in the cur- 

\riculum and physical education programs. The requirements 
f^f Title IX are legal and moial responsibilities of education 
and greatly influence the planning, remodeling, and/or build- 
ing new school or college facilities for athletics, physical 
eoucation, and recreation. 

The Women's Educational Equity Act of 1974 (WEE A) 
was enacted as Section 408 of the Educational Ameiidment 
Act of 1974 (Public Law 93-38P). "Present educational 
programs are frequently inequitable as such programs relate 
to women and frequently limit fiill participation of all individ- 
uals. The purpose of the law is to provide educational equity 
for women. Among the provisions of this act are an expansion 
and improvement of educational programs and activities for 
women in vocational education, career education, physical 
education and educational administration. This act also has 
implications for administrator^ in the planning, remodeling/ 
or construction of new physical education facilities. 

The regulations of the Education fo- All Handicapped 
Children Act, Public Law 94-142 and Section 504 of the 
Rehabilitation Act of 1973 which became effective October 
1 , 1977, are designed to assure that all handicapped children 
> have available to them a free appropriate public education 
and that they are educated to the maximum decree possible 
with their non-handicapped peers in least restrictive environ- 
ments. Physical education is the only curricular area inclu- 
ded in the definition of special education, whereas recreation 
is specifiejd asone of the related services that can be provided 
handicapped children. 

Specifically, activities included in the list of areas for parti- 
cipation are non-academic and extra-curricular services such 
as athletics, transportation, health services, recreational, 
activities, special interest groups and clubs. Physical educa- 
tion services, specially designe ' if necessary, must be made 
available to every handicapped child receiving free appro- 
priate public education. Each handicapped child must be 
afforded the opportunity to participate in the regular physical 
education program available to non-handicapped children. 
Regulations also require that the school make provisions for 
supplementing services such as resource room or itinerant 
instruction to be provided in conjunction vwth regular class 
placement. .^^ 

The provisions of this Education for All Handicapped 
. Children Act require specially designed lockojr, shower, 
dressing and toilet facilities, as well as ramps to physical ' 
education areas to provide opportunities for the handicapped 
to participate in all programs. Doors and thresholds must 
accommodate wheel chairs and students on crutches. Pro- 
visions for the hard of hearing and blind are required. 
Remodeling of older structures to provide for the handi- 
capped is essential in public school and college physical 
education and recreation buildings. Design;? of future build- 
ings must accommodate th^se programs. /Details for pro- 
viding for th6 handicapped are expanded in Chaptf^r 8.) 

The "Ama. ..ur Sports Act of 1978'' provides a ont-time 
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supplemental appropriation for amateur sports in the United 
States, thje federal government's involvement in the amateur 
sport movement will have long t^rm effects on both athletic 
programs and facilities* The establishment in recent years of 
national training centers will influence the direction oT future 
athletic, physical education and recreation facilities. Other 
countries throu^out the world^are well ahead of the United 
States in provid^g national facilities for amateur ^port. 

Curricular Trends 

Another miyor factor which needs serious consideration in 
sichopl Bnd college facility planning is the rapid expansion of 
thd^hysical educ ion curriculum to include classes in recre- 
ation-orientfed activities such as hiking, camping, canoeing, 
sailing, rock climbing, survival activities, surfing, fishing, 
skiing, cross country skiing, self-defense activities, ice hockey, 
ice skating, and bicycling. These activities along with the 
traditional individual, dual and team sports, aquatics, and 
dance-rhythmic activity must be accommodated in a new ^ 
facility. New building should be designed for the student's ' 
increased -awareness and need for physical fitness, increased 
participation in individusd^pbrts, ana increksed emphasis.on 
the ''new games.'' Other trends in college are increased 
participation in intramural sports, shared facilities and inte- . 
grated programs, and increased emphasis on women's com- 
petitive and recreational sports and dance. New facilities 
should be designed differentiy than our traditional gymna- 
sium and field house. The facilities shoul9 support the new 
curriculum; rather than hinder its development Buildings 
must also be planned for new methods of teaching and the 
greater use of audiovisual teaching aids. 

Economic, Aesthetic and Environmental actors 

While it is now possible to design aUnosi any type of 
^triicture, there are economic and environmental factors that 
will influence thcf facilities built The emphasis r»n environ- 
mental prptection requires plannersto consider all aspects of 
^construction and design and their impact on the environ- 
ment—the site, the building design, the traffic engendered 
because of th^ new building, and changes the facility, will 
bring to the surrounding area. An impact study is usually 
reiAired prior to construction and may result in changes in 
the final plans. The energy crisis affects building design and 
operation. Natural gas, oil, and hydro-electric power to 
supply heat and electricity for the building wil| be in short 
supply in the future. Buildings Cannot be constructed using' 
only traditional power sources and equipment and expect to 
function economically. 

Computers are a fact of life in modem building maintt;- 
nance anj| may be used to reduce operational costs. Com- 
puters can control building temperatures, water supplies, 
water temperature, lighting, ventilation, and swimming pool 
circulation and filtration systems. Computer controls can be 
extended to building security and other aspects of operation 
to save work hours and reduce energy costs. 

In last decade, there has been a growing emphasis on 
innovative ideas which enhance the design, flexibility, and 
function of the bHilding. There is a need for less expensive 
tecliniques of providing the nee led space. Costs of conven- 
tional structures have become prohibitive. Lack of new con- 
struct^n in che past ten years has forced many schools to 
"make do." For these school districts the challenge is to up- 
date existing f^acilities and provide more usability of the avail- 
able space, 
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' Reassigning space from one activity to another, by having 
large are;as.that can be 8ubdivi()ed and/or changed as needed, 
can prove quite functional. The concept pf providing portable 
indoor recreational facilities might not (ie too far-fetched 
Consider a mobile striicture fitted with locker, ihower, and 
changing facilities andl attached by a breezeway to an air- 
supportad structure. This sSlf-contained locker and shower- 
ing facility, with the air structure, cQuld be moved from one 
part of the community to another and from one community to 
another as the need arises. 
.1 The aesthetic quality, outside and inside, of a spoit, physi- 
cal education, and recreation fapility^ust be considered 
throughout the planning stages. The vast size of such, 
structures requires that they blend with the surroundings. 

Aesthetic appeal can be achieved inside the facility 
through the selection of appropriate colors for floors, walls 
and ceilings. The use of color, murals, and design art can 
enhaitce the ^esthetics of indoor Weas and shquld be incorpo- 
rated where appropriate. 

Technological Advances and Equipment 

The changes now possible in facility design due to improved 
technology seem astounding. Whether or not they become 
realities can only be speculative. Other changes are presently 
being incorpora^ into new buildings. Some of the innova- 
tive concepts wMch may affect future facility design hi physi- 
cal education-athletic complexes are rotating permanent 
seating, pool surfing, dlimbing walls, ^ectric carpeting, paper 
structures, air roofs and wiills, increiised use of synthetics and 
membranes, new lighting and acoustical treatments, and 
electronic security and energy management systems. 

Surfing is a popular sport which cotild only be offered at 
schools in close proximity to an ocean. Now, through use of 
mechanization, surfing pools can be built. Electrical carpet- 
' ing installation in classrooms, audio-visual centers and 
laboratories make conventional sockets and extension cords 
unnecessary. The total floor is an electric circuit Beneath the 
fl'^or covering is a grid of electricity^ The equipment cord dan 
be pushed into any spot on the floor to obtain electricity. 
• More and more demand for usable space« may bring about 
the use of elevated people platforms in high ceiling gymna- 
siums. The platforms ard lik'^ly to be controlled by air 
pressure or hydraulics "♦id consist of whole teaching stations 
such as a gymnastic u or weight area. The platforms will 
be suspended at varying heights and be completely movable 
when high ceili .gs are necessary. Wasted space may not be 
a problem. The neW problem may be how to employ all avail- 
able space. 

New security systems are being employed in high risk 
areas to protect equipment and facilities. The use of internal 
electronic security systems can detect any attempt to enter a 
protected area and relay the break-in to a central control 
panel in the school's security area. The exact area of entry is 
visible on a central control board within a second after entry. 
Entire b lildings, schools and universities can be totally 
equipped with such an electronic internal security system, 
iilectronics also may be employed in energy control. Elec- 
tronic computer systems limit peak electric de^nands, control 
temperature, program motors J»ck doors and operate lights. 
The system can control doors in case of firs to seal off the fire 
area. Other electroniQ/iisage can be found in scoreboards, 
lasars, and daily computerized scheclule boards in locker 
rooms. 

Many other new products are adaptable for physical 
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Figure 1 

Small tatties room with a elitnbiitg wall 



Figunl 
Synthttk gnu* ski mn9J6rjmekiilt 



' Figures ' .. . , 
Thomas J^rson Junibr High and ComtHunify CmUer in Akxandria, Virginia, provitltsJItxUtt* 
spaetjbr changing programs. (Phol^lfy J. Alaxandtr, Chfvy Chase, if A) 
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Figure 4 ' 
^o/nr heating has prolonged the swimming season 

Figure 5 

East Orange (NJ.) Middle School makes ^ective use of roof 



IFRIC] 
courtesy of UNIHAN 



education-athletic facilities and designers .of future com- 
plexes should investigate these. A few words of caution are 
niscesftary in that many times it is difficult to convince archi- 
tects and state planner to try out new concepts. This is a 
nwgor challenge Aove and beyond th« challenge of facility 
design itself. Specialists should Jceep abreast of new trends 
imd have resource materials available to convince planners of 
the validity of these innovative facility ideas. It must be 
understood, however, that any new facility concept which is 
adopted may encounter problems that cannot be foreseen 
until the concept takes its physical form. The solution is usu- 
ally found and the concept perfected for future planners. 

Ideas for Planning Facilities 

Following are some ideas for renovating existing build- 
ings or for planning new construction that takes intd account 
current trends in education and tc^chnology: 'if, 

^ School districts and municipalities i^rced to close ele* 
nientary schools because of falling enrolknent should 
consider converting them to sports^ and recreational 
community centers. 

* Facilities for developmg outdoor recreation skills could 
be incorporated in urban facilities, i.e, climbing walls in 
the gymnasium or outer *wall of the school building* 

* An ice arena not used in the summer could be planned 
for multi-use as an exhibition hall, convention center, 
riding ring, or rodeo arena. When synthetic ice becomes 
feasible, the rink coiild provide year-round skating. 

* Pubjic recreation planners could consider including a 
restaurant, bar, and/or babysitting facilities in recrea- 
tion centers. The practice is popular in purope. 
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• Mini physicakfitness comers in classrooms and corri* 
dors could be planned in elementary schopls so activity 
is not ponflned to the gynmasium alone, 

• Creative, adventure and/or junk playgrounds should be ' 
considered for children's playgrounds in addition to the 
traditional playground equipment 

• School districts or municipalities might consider stack- 
ing facilities— placing a complete sports fac.Uity in a few 

' locations and minimal facilities in the remainder of the 
district to reduce costs while providing all facilities in 
the district. 

• Adoption of the metric system should be incorporated 
in any new, remodeled, or converted facility to accom- 

' modate ofRcial game requirements, o 
' ^ Carpets of the new long-w aring fabrics could be 
instiUled in all areas where the rug surface is Com- 
patible with use. The cbrpet is less expensive In overall 
cost than floor tile. Over a period of yeafs, the 
difference is significant in acoustical quality, climate 
control, physical and psychological comfort. 
^ Parcours orfitness trails could be planned on almost 
any school or college outdoor area. The trail requires a 
limited path for nmping and a small area for each fitness 
station. , ' ' 
Trends in planning facilities for athleitics, physical educa- 
tion and recreation are influence^by the participants and 
programs, by legal requirements andlegislation, by technical 
innovations, and by social and economic factors within the 
district Facility planners should carefully assess the current 
trends in order to provide functional facilities for future^as 
well as current use^ * ^ . 
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A BUILDING SERVICE CHECK LISt 

Developed by David Griner 
« -V Dept. of Recreation &. Intramurals, Ohio State Unlveralty 
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Programmed custodial and maintenance servlc4^ are extremely' 
Important to the smooth, economical, and efficient operation of a 
facility for athletics, physical education, and recreation. The follow- 
ing list Is a reference point for developing your own plan. Items m^ 
be added or deleted where necessary. Each facility manager mufft 
^lect the frequency of serviC6S'^r his facility based on several 
factors such as size, type of activity, number of participants and 
spectators, surface materials, hours of operation, etc. a 

Based on your needs, plan the frequency rate on the blank 
provided. 

Twice Daily Monthly 
Dally , Bl-Monthly 

Three Times ^ Week Quarterly 
Two Times a Week SemhAnnually 
Weekly Annually 
Bl-We^kly ^ As Required 

GYMNASIUMS, MULTI-PURPOSE ANCX 
. CONDITIONINQ ROOMS 

Dry mop, sweep ail gymnasiums and ail activity areas and 

their adjacent rooms, corridors, lobbies, stairways and 
courts. 

Apply cedar san type sealer to all wood floors after each 

mopping. Remove all scuff marks. 

SynthQtIc Gym Floors 

^ Cnjst mop 

. Wet mop 

.Scrub 

Strip and re-coat (2 coats) 



Wood Qym Floors ar^d Har^dball Courts 

Dust mop 

^..Dainp mop 

Strip and re-coat (2 coats) 
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Conditlor^hg Rooms 

^ Vacuum carpet t 
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POOLS 



^Dust mop tile floor 

.Damp mop tile floor 

.Strt0 and refinish tile floor ' 

.Clean bleacher areas 'completely. Including washing 
seats, cleaning floors, sealihig floors* ^ 
.Mats Damp mop and disinfect. 



.Clean and'^sanitlze pool deck, showers, steam room, and 
corridors between these areas. 



Pool Decks 



.Scrub with tergiquat solution (2 oz/ per gallon) 
.Pick up with wet/dry vacuum 
.Rinse with clear water ^ 
.Pick up with wet/dry vacuum 
.Clean out drains 



Pool SoWom 
Sweep 

RESTROOMS, SHOWER ROOMS, LOCKER ROOMS 

Clean, sanitize, service and restock restrooms, using an 

approved, germicidal cleaner to disinfect lavatories, com* 
modes, urinals, partitions, fixtures, mirrors, towel and 
soap dispensers. 

Damp mop floors using clean water and a germicidal 

disinfectant. 

i._Damp mop restroom floors. 

Fill draii < traps with water. ° 

Sanitize urinals. ' " 

Sanitbft restroom partitions, 

Sanitize commodes. 

Provide tissue paper as needed. 

__:_Saniti7.e sinks. ♦ 

Provide hand soap and paper towels. 

Clean 6nd buff tile floors. 
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OFFICES, CLASSROOMS, CONFERENCE ROOMS 

* Do general housecleaning. Including cleaning 6nder and 
behind furniture and dust w^lls. 
Vacuum carpeted areas. Spot clean spills as soon aft 
possible. 
Clean. 

Inspect, upholstered furniture. Vacuum .fabric on up- 
holstered furniture. ^ 

^ Spot wash vinyl and shampoo fabric as needed; 

_: Damp mop viny! bmlture. 

Clean classroom chairs and tables. 

- Damp mop all classroom/lab floors. 

Clean and polish office desks and wood furniture. 

L.A thorough and complete vertical and horizontal dusting of 

the following areas: 

furniture, file cabinets, desks, ledges, and sills, railings, 

partitions, picture frames, 9,tc. 

.Clenn paneling. t ' 

Cle. 1 tables and chairs In conference rooms. 

Damp mop lobby and first floor corridors per request of 

building coordinator. 
^ Water and sponge clean all lab/classroom/conference 

room chalkboards and trays. 
Vacuum and clean erasers. Restock chAlk trays-wlth chalk 

and erasers. 

All chalkboards with DO NOT ERASE leave until cleaning 

is requested. . 
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.Empty and damp wipe all ashtrays. 

.Custodial employees 9hall not admit anyone rinto the 
building except properly identified recreation or depart- 
ment of safety personnel. 

^Check all entrances prior to lea^ng to see that building Is 
secure. This Includes closing and securing windows and 
Interior doors. 

.Alert University Police by telephone of illegal entry, fiood, 
found Items, or emergency, 
.Immediately report all firetroy telephone. 
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lnteri(/obor8 may be unlocked only in the areas of active 
work performance. 
_Do not unlock all interior doors at the beginning of a shift. 
. .Empty waste and sanitary receptacles. Rehfiove soft and 

hard trash to assigned areai. 
_Custodlal personnel v4ll be responsible for poltclng the 

area around the dumpster. 
_Rastlc liners for waste receptacles will be replaced as 
needed. 

_S9ap and water clean all waste receptacles In the bulkliog 
_Report any items requiring repair, i.e., lights, latches, 

doors, windows, et^c. 
_Note safety !tems. 

_Vyash Interior glass and sills of exterior windows. 
_AII lights must be turned off except In the areas of active 

work performance. 
_Do not turn on large areas of lights at the beginning of a 

sHift or during a shift, 
_Tum off lights except night lights after completing serVtees. 
_Spot wash walls. Interior doors and frames. 
_Dust mop/sweep concrete floors. 
_Damp mop concrete floors. 
_Seal concrete floors. 

_Dust coat racks, radiators, window ledges, doors, fumi- 

ture, and lockers, 
_Clean supply and exhaust vents and grills. 
_Damp mop floor areas In all stairwells. 
_Wash all handrails and dust rlsisrs. 
.Thoroughly clean st^jn^ays (Including dust nx>pping steps, 

landings, dusting rails, risers, and removing spillage with 

damp mop). 

Dust mop non-athletic wood floors. Strip and rewax. 

^Clean and sanitize water fountain. Polish stainless steel. 
^Exterminate (particularly pool filter) rooms, locker rooms. 
.Clean all light fixtures, vents,^grills (both supply and 

exhaust), ceilings, and walls. 
_Dust mop resilient tile and terrazzo floor surfaces. Spray 

buff. 

_ Vacuum tracks and remove prints and smudges from 
doors and wall areas In elevators. Dust mop and spot mop. 
Sweep and/or dust mop all unoccupied areas. 
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METRIC CONVERSION TABLES 



rhesa tables are extracted from the Standard Edition of METRIC CONVERSION T^jiBLES, courteey of Arena Publl- 
cations'LtdK 325 Streattwn High Rd.» London, SW16 3NS, England. For complete distance |pnverek)n tablee iq 
quarter^inch increments to a^distance of 350 feet, please refer to the original publicatlpn. 
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A GLOSSARY OF TERMS 



\ AcMMlblllty: The characteristic of facilities conveniently avallv 
ab|e to those whom they were designed to accommodate. 

Acouttict: Ttie science of heard sound, Including Its production, 
.transmission* and effects; the qualities of a room that havato do 
with how clearly sounds can be heard or transmitted In It. 

Adapted ActlvltiM:' Recreational events adjusted to fit the needs, 
interests, and capabilities of the physically and/or mentally 
handicapped. 

Aggregate: Any hard material (usually sand and rock) for mixing In 
\ graduated fragments with a cementing material to form concrete, 
* plaster,\}r the like. 

Afllng; Those manifestations of the aging processes that signifi- 
cantly reduce loblllty to perform elthMhyslcal or mental tasks 
but are not accounted for In other emeries. 

Angia of Raf loctton: The angle between the reflected ray and the 
normaror perpendicular to the point of reflection. 

Angle of Rafractlon: The angle between the refracted ray and the 
normal or perpendicular drawn to the point of refraction. 

Apparatua: A collection or sat of devices designed to contribute to 
physical development by providing opportunities for climbing, 
^ K swinging, balancing, and performing gymnastic stunts. 

Appraiaal Survey: A method of evaluating the existing community 

. recreation or school resources, program, and service In accord- 
ance with some established standards or criteria. 

Aquatics: Sports performed In or upon the, water. 

Arts and Crafta: Activities thatoerve as outlets for creative expres* 
slon and provide opportunities to find satisfaction through mak- 
ing things with the hands, such as can/Ing, modeling, weaving, 
painting, sewing, and photography. 

Aaphalt: A brown or black solid bituminous substance ohtalned 
largely as a residue from^certaln petroleums and wnlch Is 
Insoluble In water. It Is used for paving, roofing, In paints and 
varnishes, and If) combination with other materials for floor tile. 

Aatragala: A small convex moulding of rounded surface, generally 
from half to three-quarters of a circle; a strip of moulding on the 
edge of folding doors. 

Athletic Plaid: A specialized type of outdoor recreational area 
Intended primarily for highly organized games and sports, such 
as fdotball, track, and baseball. Permanent seating faGllltles are 
usually provided, and the area is often enclosed by a fence or 
wall. Athletic fields equipped with pemnanent seating facilities 
are referred to as stadiums. 

Athlatloa: Sport activities based on organized competition, requir- 
ing a set of rules and a code of ethics, a high degree of skill, 
conditioning, and training.' Examples of athletic contests are 
college football games, high school basketball games. Amateur 
Athletic Union track-and-field meets, and Intracomm jnlty soft- 
ball games. 



AttractUranaaa: Aesthetic appeal; beauty ir</emfis of Intended 
purpose,^ ^ 

Auxiliary: An additional, supplementaryfacllltyused to supplement 

the nrmln facility. 

bathing Laach: Atract of land adjoining a lake, stream, or ocean. 

racllltles provided usually include a bathhouses, playground 

apparatus, picnic areas, courts for games, and space for parking. 
Barm (or Dike): A nan^ow shelf, path, or ledge, aa along the top of a 

scarp (X along a road. 
Blinding Qlara: Glare so intense that for an appreciable perk)d of 

time no object can be seen. 
Brightnaaa: Luminous Intensity created b> direct amission of llgitt 

from a source by transmission through a translucent mediMm or 

by reflectk)n from a surface The^unlt of brightneto Is tlie 

footlambert. ^ 
Brightnaaa Balance: Specified linltatlons of brightness dlffef- 
- ences and brightness ratios within the visual fields Which, If 

obsen/ed, wIV contribute toward visual comfort and good visual 

.performance. 

Brightnaas Contrast: The relationship between the brightness of 

>an object and Its Immediate background. 
Brightriaaa DIffaranca: The difference in brightness among the 

vafious/eflecting surfaces and light source^ within the total 

visual fields measured In foptlamberts.' 
Brightnaaf natio: The ratio of tw brightnesses In the field of view. 
British Thermal Unit: The quant,ity of heat (252 calories) required 

to raise thia temperature of one pound of water one degree 

Fahrenheit at or near uS point ot maximum density (62 *<o 63 ). 
Bulkhead; An upright partition separating two parts in protection 

against fire or leakage, as a wall or embankment holding back 

earth, fire, or water. 
Candlapowan Luminous intensity expressed In candelos (formerly. 

candles). 

Caalng: The act or process of encaslKgaframe, as of a window or a 
door. 

Caulking: A filler for seams or cracks. 

Chair Rail: An encircling band on the walls around the room at chair 

height to protect walls from dahage by chairs contacting them. 
Chamfer: The surface formed by ( Mttlng away the angle formed by 

two faces of timber, stone, ormetal; tofun^ow, to channel; toflute; 

to bevel. 

. Chlorinate: To combine chlorine with water for purification. • 
Circuit Breaker: A device that automatically interrupts the flow of 

an electric current. 
Climate Control: A term used to Include the coi\troi of heating. 

ventilating, and air-conditioning. 
Color: A property of light that depends upon Its wave length or 

frequonpy; any one of the hues of the spectrum. 
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Color Discrimination: The perception of differences between two 
or more colors. 

Community: A small city or a section of a larger city, primarily a 
residential area Usually composing three to five neftihborhoods, 
representing the service area of a secondary school and contain- 
Ing a business center. The people are held together by psycho- 
logical, sociologicali and economic bonds and may act together 
consciously or unconsciously in their cn|ef concerns of life. The 
comoiunjty creates, as a result of its common interests, certain 
Institutions of legal, protective,' educational, recreational, and 
religious character. A community includes factors of inter* 
dependence and belonging and a s^nse of usefulness through 
contributing to the common good. 

Community RocrMtlonal Contor A structure devoted exclu-^ 
sively or primarily to a diversified] program of community recrea- 
tional activities. Such features a^ a gymnasium, club rooms, 
social hhll, craft rooms, game rooms, kitchen, auditorium, lobby, 
and service facHlties are usually provided. The term "neighbor^, 
hood center" is often used to describe a recreational center thai 
serves a specific neighborhood 

Compotltlon: Activity involving conscious or unconscious rivalry, 
in which one person or group tries to gain advantage over the 
other person or group; involvement of two or more opponents ih a 
contest. This term can also mean rivalry with a previous record of 
an individual or group. Competition «an occur without conflict, as 
in a friendly game of c^rds. 

Complomontary Colors: A pair of contrasting colors which, when 
mixed in proper proportions, give a neutral' color or grey. 

Comprshsnsivs Survey: A study that provides an extensive, 
thorough investigation and analysis of tt^g leisure and recrea- 
tional pattern of a given locality. It includes an Investigation of 
social, political, economic/and cultural causal relationships that, 
have affected, are affecting, or seemingly will affect the future 
leisure and/ecreational services in a specific locality. 

Concssslon: Authority, granted under contract with mutually 
acceptable provisions by all parties concerned, given by recrea- 
tion departments to operators permitting them to provide sen/ices 
and/or sell commodities to patroh^ of recreational areas and ^ 
facilities. 

Condemnation: To pass an adverse judgment on; disapprove of 
strongly; censure; to prove guilty of wrong-doing; to declare unfit 
for service or use; to colidemn private property for public use; the 
processes by which, government exercises its rights of eminent 
domain. 

Condenser: That which makes dense, concentrates, or com- 
presses. 

Convestor. A medium of convection; the transmission of heat or 
electricity by the mass movement of the heated or electrified 
particles, such as air, gas, or liquid currents. 

Cp-recrsatlon: Activities engaged in jointly by both sexes, such as 
dances, mixed choruses, and hiking. 

Cove: A large hollow forming part of an arch in section^ joining the 
walls and floor, or the wails and ceiling of a room. 

C/eatlvp Rscrsatlon: Activities that provide opportunity for pro- 
duction, formation, origination, making ne\(^ things, or remodeling 
old things; an outlet for one's creative urge. Arts and crafts, 
dance, drama, ana music are examples of creative recreation. 

Crowned Field: A cun/ed field with the summit or highest point 
(crown) dt the middle, running lengthwise. (A football field is 
crowned for the purpose of drainage.) 

Dado: A term applied tdthe lower portion of walls when decorated 
separately. 

Day Camping: A group experience In the natural environment 

under trained leadership requiring that the campers be absent 

from home only during daylight hours. 
Deck: A platfor/n cr floor, such as a ship or a swimming pool deck. 
Design: The architectural form, pattern, or scheme of construction 

of athletic, physical education, or recreationaf areas, facilities, 

and their units. 

DIatomaceous: Containing or consisting of diatoms or their fossiic 
(a number of related mfcroscopic algae, one-celled or In colonies, 
whose walls consist of two parts or valves and contain silica). 

Discomfort Glare; Glare that produces discomfort; It does not 
necessarily interfere with visual performance or visibility. 

District: A lacge geographical planning unit of a large city, compris- 
ing a number of communities. 

Drama Rscrsatlon: Activities that give form and orderto theatrical 
impulses; such activities include the Imaginative play;flf children, 
charades, pageants, and plays. 



Esssmsnt: a right or privilege that a person may have on another's 

land, as the right-of-way. 
JEsvss: The lower part of a rpofiprotecting beyond tlie face of the . 
wall. \ 

Economy: Costs kept at a minimum compatible with program 
needs, durability of materials, low maintenance, and attractive- 
ness. * * 

Elsvstlon: A geometrical projection on a plane perpendicular to 
the horizon; an elevated place; the distance above or below the 
zero level or ground level. , V 

Environment: The aggregate of all the external conditions, sur- 
roundings, and influences affecting the place or Individual. " 

Equipmsnt: Movable furnishings as opposed to stationary prop- 
erty; relatively permanent articles, furnishings, machinery, and 
devlcelvjsed in administering, operating, and maintaining recre* 
atlonal programs and services. 

Esdutchson: Agshleld orplate, as around a keyhola. 

E)(psrlsncs: An actual and conscious Ijying through an event, or 
events, as t^ occur, anything obsen/ed or lived through. 

Extruds: To thrust out; to push out or force out; expel; to stick out; 
protrude; project. * " 

FsCsds: The face or elevation of a building. 

Fscllltiss: Areas, structures, and fixtures essential to accom- 

' modate the program. 

Fsmlllsrizstlon: Programs acquainting the user, as with the water 
wh»n teaching swimming. 

Fascia: A wooden or stone band between moldings. 

Fsnsstratlon: Windows and all other sources and means of 
control of natural light. 

FIsId Houss: A facility providing enclosed and uno^*structed 
space adaptable to various physical educatior^and recreational 
activities, services, demonstrations, and meetings. It Is often 
k)cated on, or near, a playfleld or athletic field. The term also 
refers to a son/Ice building used by people using the athletic 
field. 

FIxturs: .Something firm**' attached, as a part or an appendage, 
such' as a light fixtui • qulpment affixed to the surface of a 
building in such a manner that Its removal would deface or mar 
the surface. (Legally, It Is the property of the building.) 

Flashing: Sheets of metal or other material i90d to Waterproof 
joints and cages, especially of a roof. 

Flexibility: Increase or decrease In kind and amount of use at 

, reasonable cost and effort; a quality of elasticity of the muscles 
and the connecting tissues In the body. 

Flush: Unbroken or even In surface; on a level with the adjacent 
surfaces; having no Indentation. 

Fluting: The vertical channeling on the shaft of a column. 

Footcandls: The illumination at a point on a surface that Is one foot 
from and perpendicular to^ uniform point source onone candela 
(candle); a lighting temn used to denote quantity. 

Footlsmbsrt: A unit of brightness of a surface or of a light source. 
One footlambert equals one lumen per square foot. Candelas 
(candles) per square Inch Is an optional temn for a unit of bright- 
ness of a light source. One candela (candle) per square Inch 
equals 452 footlamberts. The candela per square meter Is the 
metric term and will be use^^ more In the future. For "brightness" 
we now say "luminance (photometric brightness)." 

Foot-pound: A unit of energy equal to the amount of energy 
required to raise a weight of one pound a distance of one foot. 

Fulcrum: The support or point of support on which a lever rotates. 

Fullers Earth: A clay-like, earthy substance used as a filter 
medium. 

Furring: The leveling of a floor, wall or celling, or the creating of air 
spaces with thin strips of wood or metal before adding boards, or 
plaster; the act of trimming or lining. 

Gable: The triangular portion of a wall, between the enclosing lines 
of a sloping roof. 

Gailsry: A communicating passage or wide corridor for pictures 
and statues; upper story for seats. 

Glare: The sensation produced^ by bnyhtness within the visual field 
that aresufflclently greater/<han the brightness to which the eyes 
are adapted to cause anrioyanoe, discomfort, or loss In visual 
performance and vislblllly. ^ 

Glaze: Any Impen/ious msrterlaKproduced by fire— used to cover 
the body of a tile to prevent absorption of liquids and gases, to 
resist abrasion and Impact, or to give a more pleasing appearance. 

Glazed Tile: A hard, dense tile that has ^een glazed to prevent 
' absorption, to Increase Its beauty, orto Improve ease of cleaning. 

Gradient: The grade or rate of ascent or descent; a rate of Increase 



O 210 

ERIC 



Appendix C 



or decrease of a variable magnitude, or the curve that represents 

• It. . • • 

Qrid: A framework of parailel t>ars; a grating. 
Qutt^n A trough or channel along or pnder the eaves of a roof to 
' carry off rainwater, also around the upper edge of a swimming . 
poofc 

Qymnatlum: A building or part of a bul'dlng devoteO*iximarily to 
group activities such as^sketball, gymnastics, volleyball, and 
dancing. It is equipped with gymnastic apparatus, a court area 
for playing athletic and game activities^ dressing room facilities* 
and seating arrangements for spectators. 
Qymtorium: A pomblnatlon facility designed to be used as a ^ 
V. gymnasium oc auditorium. Other combination facilities,are cafe- 
toriurjis (cafeteria and auditorium) and gymnaterla (gymnasium 
and cafeteria). 

Handicap ^od: A person who has less than'normal aptitude and/or 
ability for performing the ordinary tasks of life, or of a particular 
vocation or avocation. The usual reference Is to a person physi- 
cally handicapped, i.e., who has a Specific anatomlcal.or physio- 
logical deficiency (poor vision, hearing), but it may also.apply to 
the mentally deficient, maladjusted, or retarded person. 

Headar A wooden beam placed between two long beams with the 
ends of the shoft beams resting against It 

Health: A state of optimal physical, mental, and social well-being, 
and not merely the absence of disease or infirmity. 

Hearing DIaabilltlaat Deafness or hearing handicaps that might 
make an individual insecure In public areds because he Is unable 
to communicate or hear warning signals. 

Hobby: An engrosslng'activlty to which one frequently reverts and 

' to which he gives his free time, such asstamp collecting, knitting, 
and' gardening. 

Hosa Bibb: A faucet with the nozzle bent downward and threaded 

for hose connections. 
Hlimidlty: Moisture content of the air expressed In percent of 

maximurr). 

ill and ilandicappad: A Qollective term that includes all those 
das^ications. by authorities, of persons suffering from diseases 
or disability. 

imputaa: Acting briefly and as a result of impulse. 

Indoor Cantan A building, such as a school, church, or community 

center, that has the facilities needed to carry on recreational 

activities. . 

Instruction: The process of conveying facts or information, ideas, 
and concepts. 

Integral: The result of integrating parts into a whole; necessary for 

completeness; essential; whole or complete, 
integration: Functional interrelationship; the process of making 

whole. 

Interpretative: Explanatory; a conception of art, writing, program, 
structure, or concept; used to interpret. 

Jamb: A side post of a doooA/ay. window frame, fireplace, etc. 

Joint: A piaceor part where two things or parts are joined together. 

Leadership: The ability of one i;)arson, or a group of people, to 
influence others to recognize goals of common interest and to 
stimulate them to act cooperatively to achieve these goals. 

L^laura: To be permitted; a bulk of time; a state of frendom; a 
minimum of obligation; a physiological and emotional necessity; 
identified by "when" rather than "how." 

Liabiiity: The responsibility of one who Is bound in law and juctice 
to do something that may be forced by action; a condition that 
gives rise to an obligation to do a particular thing, to be enforced 
by court action; a responsibility between parties that the courts 
recognize and enforce; an urlintentional breach of legal duty 
cau§ing reasonably foreseeable damage. 

Llcanaa: A formal permission to do something; a document indicat- 
ing certaip permission; freedom to deviate from strict conduct, 
njle, or practice; generally may be permitted by common consent. 

Light: Visible radiation— generally considered to be the electro- 
magnetic radiations of wave lengths between 380 and 780 nano- 
meters, which are the violet and red ends of the visible spectrum, 
respectively 

LIntal: The horizontal timber or stono that spans an opening, as 

over doors or windows. 
Lou van An aperture or frame with boards fitted in a slatted panel for 

ventilation. 

Luman: A unit of output of light source or of a iuminaire. 
Lumlnaira: Lighting unit, including lamps. 
Maintenance; The keeping of recreational areas, facilities, equip- 
ment, and supplies in accordanoe with established standards 



and existing needs for effective operation. 

Marina: A water docker basin providing secure moorings for water- 
craft. ' 

Maatar Plan for Racraatlon: A long-term guide for the systemic 
ahd orderly selection and developrr^ent of recreational facilities 
and services oyer a given period of time. It might be composed of 
such elements as goals, organizational sthicture, activity pro* 
gram, area^, facilities, personnel, and financial support. 

Mlliau: The total environment and sun-oundlngs within which an 
activity takes place. Milieu Is frequently used ^s synonym for 
environment. 

Modula: A s^ndard or unit of measurement; the length of some 

part used to determine the proportions of a building. 
• Monitor^ An instrument used for monitoring; awarning; arerplnden 
atestfc intensity of quality. 

Monolithic: Massively solid; single and uniform. 

Motivation: The process of initiating conscious and purposeful 
action. It becomes objectified as an interest and usually leads to 
action In pursuit of that interest. A psychological Interpretation Is 
the application pf incentives to an individual or group for whom 
activity Is desired. This term Is not to be confused with the 
psychological 'terrn "unconscious motlvatibn.** 

Mulllon: A slender, vertical dividing bar between the lights of 
windows, screenn, etc. * • 

Muitlpia*Uaa Araaa and Facllltlaa: Physical features designed 
and constructed to meet the space and facility requirements of 
several types of recreational activities. A gymnasium is an 
' example of a multi-use facility— dj^slgned to serve more than one 
purpose. - ' 

Natatoriiim: An indoor aquatic facility. 

N,agiiganca: Failure to act with reasonable care or prudent judg- 
ment under the circumstances involved. 

Neighborhood: A segment of a community composed of atresl- 
dyntial area In which the people may have common ethnic, 

' . social, and economic characteristics. They are generally served 
by the same elementary school and recreattonal center. The 
neighborhood may be bounded by barriers, such as thorough- 
fares, railroads, ahd watenvays, and by commercial and industrial 
developments. 

Neighborhood Park: A landscaped area with a more or less 
' formal design intended to provide an attractive neighborhood 
setting and a place for recreational activities. 

Neighborhood Playground: An outdoor play center designed to 
meet the recreational needs of a neighborhood, especially the 
children from 6 to 1 4 years old. Playgrounds are ideally located in 
the center of a nelghboriiood. An apparatus area, a playlet, a 
wading pool, and a shelter house are usually provided. 

Nohalip: Having the tread so constructed as to reduce skidding or 
slipping. 

NonalipTila: Tile the components of which incorporate certain ad- 
mixtures such as abrasive granules in the body or the surface. 

Nosing: The projecting edge of a step; that part of the tread which 
extends beyond the riser; a stair nosing. 

Objactlvaa: Short-range and realizable goals; goals that are more 
attainable than remote alms, but less attainable than immediate 
outcomes; attainable goals that guide one's thoughts and actions. 

Observation Gallary: A platform or projecting upper floor attached 
to the back wall or sides of a room designed to permit seeing, 
watching, and observing. 

Opaque: The quality of being impervious to light. 

Open Space: A relatively underdeveloped area provided within or 
near urban development to mlnimizefeelings of congested living. 

Orientation: The directional placement of a facility; establishing 
position. 

Outdoor Center: An area designed to provide the space and 
facilities needed to carry on outdoor recreational activities. 

Ourdoor Education: A process— taking place under leadership in 
natural surroundings— that is in or about the outdoors. ' 

Outdoor Recreation: Ai9y type of recreational activity accomp- <. 
Ilshed in the out*of-doors, such as outdoor band concerts, 
picnics, outdoor pageants, and outdoor dances. It usually refers 
to activities performed in the natural environment. 

Outdoor Theater A recreational facility designed to meet the 
needs for a suitable place to hold outdoor plays, pageants, 
concerts, and meetings. Outdoor theaters vary in sizefromthose 
located on a playground to the large community type -and are 
constructed in a natural setting, conforming to the character- 
istics of the area. Grassy slopes, sodded terraces, cement steps 
or terraces, or benches serve as seats for the spectators. 
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Outrigo^n Any temporary support extending out from the main 
' structure. 

Park: An area permanently dedicated to recreational use iand 
Oenerally characterized by iti natural, historic, and landscape 
features. It is used for t>oth passive and'active forms of recreation 
and may be designed to serve the resldentaof a neight>orhood, 
community, state^ region, or nation. 

Park District: A subdivision of state government exercising within 
Its iurisdiction the authority of a municipality. It may operate and 
maintain parks, recreational programs, police forces, airports 
and other such facilities and programs as may be designated id' 
the act establishing the district. 
^ P«rk*&chool: An area cooperatively planned by school and munici* 
pal authorities to provide programs of education and recreation 
for day-by-day use by the people of a neighboftKX>d or community. 

Pttrkwafy: Essentially an elongated park with a road running through 
It, the use of which is restricted to pleasure traffic. The parkway 
often serves to connect large units in a park system and is rarely 
founfj except in large cities: ' , 

P«rlph«ral Fl«ld: The portion of the visual field falling outside the 
central visual field. 

Peripheral Vision: Vision outside the central visual field. 

Psrmeabia: That which can be permeated; open to passage or 
penetration, especially by fluids. 
^ kiiysiciil Edficatlon: The science and skill of movement, using all 
typed 6f sports and physical activities for the following specific 
purposes; to develop and maintain physical effteiency; to develop 
useful knowledge and physical skills; to teach students to act in ' 
/socially useful ways; and to develop skills that may be used for 
physical recreation. 

Pilastmr A rectangular feature in the shape of a pillar, but projecting 
only one-sixth of its breadth from a wall. 

Planning: The development of an organized procedure, including - 
the selection of goals and objectives and the tools of action 
necessary to canry^out these goals. Planning involves taking into . 
consideration the social and physical environment of an area a^ 
^ well as the role that recreation plays in area development. 

Platform: A surface that Is generalV horizontal, flat, and raised, or a' 
philosophical basis for a program of abtion. 
' 'Play: The willful and spontaneous natural expression of people that 
pen/ades many of the recreational activities of children and 

, adults. 

Playfiald. A r^^eational area designed to serve th^ needs of a 
community or neighborhood having a population of 10,000 to 
15,000 persons. Its essential features are a community recrea- 
tional buildfng, areas for sports and games, a playground for 
children^ picnic areas, public parking, and occasionally, a swim- 
ming area. « 

Playground: The basic recreational area in a residential neighbor- 
hood, providing a variety of recreation activities for people of ail 
ages, primarily children of 6 to 14. 

Playlet: A small area intended primarily for the play of preschool- 
age children and generally located in the corner of a neighbor- 
hood playground or near the center of one or more units of a 
multiple-family housing development. It is usually equipped with 
a sandbox, slides, swings, and other playground apparatus. Tot^ 
lots and playlets are synonymous. 

Plaza: A small landscaped area rarely more than a block in size and 
often consisting of a triangle or circle at a street intersection. 

Post Slaavas: Metal pipe,' installed at ground level or slightly 
below, that receives posts to facilitate various activities. 

Principle: A guiding rule for the planning, construction, use, or 
maintenahce of a ffacility in accordance with its intended pur- 
pose; a rule of action or conduct; a fundamental rule; an intel- 
lectual concept; a guide to the obligations of right conduct. 

Proprietary Functions: Those services performed by a munici- 
pality, School, county, or other governmental unit for the specific 
benefit of the inhabitants of that unit in contrast to a benefit of the 
general public, or which ntay be conducted in competition with 
private enterprise. 

Prudent: Care, precaution, attentive ness, and good judgment as 
applied to action or conduct; capable of exercising sound judg- 
ment in practical matters; cautious; discreet in conduct; circum- 
spect; sensible; not rash. 

Psychophysical Equipmant: Laboratory testing devices used to 
indicate a variety of abilities related to visual acuity, field of 
vision, distance judgment and depth perception, color vision, 
night vision, glare vision, glare recovery, reaction time, and 
steadiness of hand. 



Public Ralatlons: The creation of good will through information 
and education at every point of contact between the agency and 
its publics; some of the media used to promote good public 
relatloos.are pripted circulars and reports, program denionstra- 
tions, employee contacts, newspapers, radio, win^jjow displays, 
and public addresses; harmonious working relatk)nships to' 

' inform, to correct misunderetjBindlngs, to change opinion, to gain 
support, to remove apathy, to modify attitude, to establish confi- 
dence, to develop awareness of impoi1ar)ce of program,^and to 
develop the partnersNp concept. 

Rabbat: A groove or cut made in the edge of a board, etc., in such a 
way that another piece may be fitted in to form a point. 

Rampa, Ramps with Qradlants: In this text, ramps with gradients 
(or rarhps with slopes) that deviate from what would othsrwise be 
considered the non^al level. An exterk>r ramp, as distinguished 
from a "walk,'' would be considered'an appendtige to a bundir>g 
^ leading to ^ level above or below existing grourKi level. As such, a 
ramp shall meet certain requirements B\m\\Bf to tfiose imposed 
upon stairs. ' 

Ray: A single line of light coming from a luminous point. 

Racraatloh: to create anew, or to refresfi from toil; what we do 
because we want to do it; recreating ther mind and body; whole* 
some an^ pleasurable behavior; action motivated tiy inner desire 

^ (no outer compulsion); spontaneity; not ordereyl, imposed, or 
forced; the individual has something to choose from and he is 
capable of making a chotee; the motive is enjoyment and 
personal satisfaction, and the doing of it has its own appeal; the . 
''when" is leisure, the '"what" is recreation. 

Racraatlon Araas: Land and wate^ space set aside for recrea- 
tional usage, such as parks, playgroynds, lakes and reservoirs. 

Racraatlon, Commaifclal: Recreatibnial senrices and activities, 

f .jsuch as daR|pe halls, bowling alleys, theaters, amusement parks, 
and carnivals organized primarily for profit and provided by^ 
business enterprises. 

Racraatlonal Facilities: Buildings and other physical features 
and provisions, such as swimming pools, community recrea- 
tional centers, stadiums, and outdoor theaters, designed and 
constructed for recreational use. 

Rocraatlon, Municipal (Public): A program of public recreation 
provided by the corporate body for persons residing in any one of 
the several types of governmental units having the power of local 
self-government, tt is financed primarily by taxation and includes 
the establishment, operation, conduct, control and mainte- 
nance of programs, services') areas, and facilitjes. 

Racraatlonal Museum: An area or facilit> for presenting and 
exhibiting recreational objects and artifacts? 

Racraatlon, Private: A recreational program and/or services 
established under the auspices of an agency or organization 
supported by other than govemmental funds. Private agencies 
usually serve a particular constituency and often limit their 
sen/ices to a given area of a city and to those invited by the 
agency. Recreation is often a technique rather than a primary 
purpose in private^gencies. 

Recreation, State: A recreational program or service offered by a « 
statg agency, such as the state recreation commission, con- 
sen/ation department, or welfare department, on a statewide 
basis. The sen/ices may include operating a public area and 
facility such as a state park, carrying forth statewide research, 
planning and promoting new recreational programs, and/or 
advising local groupp on various problems relating to recreation. 

Radevalopmant: An additional developing process. 

Reflectance (Reflection Factor): The percent of light falling on a 
surface that is reflected by that surface. 

Reflected Glare: Glare resulting from specula^ reflections of high 
brightness in polished or glossy surfaces in the field of view. It 
usually is associated with reflections from within a visual task or 
areas close to the region being viewed. 

Reflection Factor: The percentage of light reflected by a given 
surface. 

Refrigerants: Any of the various liquids that vaporize at a low 
temperature, used in mechanical refrigeration. 

Resident Camping: A sustained group-living experlonce in the 
natural environment under trained leadership in which the sur- 
roundings contribute through program to the emotional, physical, 
and soial growth of the individual. 

Resiliency; Ability to bounce back or spring back into shape or 
positior^ after being pressed or stretched; elastic. 

Resistance: Any opposing friction causing force; the reciprocal of 
conauctance. 
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niMH The vertical distance (and pieces) between the steps In a 
steirwoy. 

School Cimplnfl: An orc^ntzed camping pr igram conducted by a 
^hool as , an Int^^gral pp^tof the regular school program and 
emt^aJzlhg outdoor ed jcatlon. 

Scuba Diving: Dfving with self-cont:\lned underwater breathing 
apparatus (air tanK). 

Sarvica Building: A structure aHordhg the facilities necessary to 
accommodate the people using r'jcreatlonal facHHiea such as a 
gott course, awimi^^ng pooi, or Ice-skating rink. It may contain 
dressing roorria, lockers, toilets, shower rooms.v check and 
storage rr^jros, a lobby or lounge, and a repair shop. Also, the^ . 
Ujfrt. used In reference to buildings that facilitate the operation ^ 
and roalntenance of the recreational system, such as green- 
houHes, etor^ge buildiiips, and garages. 

Shadow: The space from which light from a given source Is 
excluded by an opaque object; the ar eaof comparative darkness 
resulting from the interception of light by an opaque object. 

Shaathing: The Irfner covering of boards or waterproof material on 
the roof or outside wall of a frame house. 

Shalier Hoi t k A building, usually located on a playground or play- 
field, equt )^ with such features as an office for the director, 
space foi storage, toilets, and a Ci^aft or play room. 

Shor^Tarm Ratldanca Camp: A creative, oooperative experi- 
ence In IMng in the out-of-doors in self-sufficient sn\a\\ groups for 
periods of five days or less. 

SHI: A heavy horizontal timber or line of masonry supporting a wfiBI; a 
horizontai piece forming the bottom frame of a door or window. 

Slaapan A piece Qf timber, stone, or steel, on or hear the ground to 
support domf; superstructure. ^ 

Social Racraatlon: Activities or experiences primarily engaged in 
to produc ^sociability, such as parties banquets, club meetings, 
picnics, and dances. Social recreation uses as a medium the 
activities of sports, games, drama, music, dance, nature recrea- 
tion, and arts and crafts. The motivating purppSe is to bring 
people ^^>,ether, 
* Soffit: The ceiling or underside of any architectural member. 

Spaclal Racraatlonal Araatand Facllltlas: Areas and facilities 
designed, constructed, and equipped to meet the requirements 
of a specific forr^ of recreational activity, such as a golf course, 
swimming pool, and athletic field. 

St: acif Icatlont: Detailed descrlptibn of , the parts of a whole; state- 
* ment of^enumeration of ^larticulars, as to size, quality, and 
performance; terrrs; something specified. 

Sports flacraatlof^: Activities that usually require a great deal of 
physical movement and the use of specific equipment and areas. 
Fj<amples ane golf, trmls, hunting, fishing, skiing, and corecrea- 
llonal Softball. Athletics and sports are not synonymous; ath- 
letics is one of the many kipds of Sporting activities frequently 
referred tb as physical recreation. 

Stoggrrftd: Arranged so that alternate Inten/als of space or time 
are used. 

Stanchion: An upright bar. beam, or post used as a support; one of 

a pair of linked, upright bars. 
Standards: Norms established by authority, research, custom, or 

general consent to be used as criteria and guides in establishing 

and evaluating programs, leaiership, areas, facilities, and plans; 

as measures of quantity, quality, weight, extent, or value. 
Stila: A vortical piece in a panel or frame, as a door or window; a s^t 

of steps used in climbing over a fence or wall. 
Suparvlta: Oversee or manage a program, activity, or people, and 

arrange for economy of control and management. 
Survey: A cooperative undert;iking that applies scientific methods 



to the study and treatnwil of currer.: recreatlprvil data, problans, 
and oondl»!oris. The limits of a survey are prescribed before 
execution ang Ita facts, findings, conclusions, and recommenda- 
tions are made common>kt)owledge<0nd orovlde a bas*3 for intelli*. ' 
gent, coordinated action. 

Synthatic: Artificial; t\o\ real or genuine; a substance^roduced by 
chemical synthesis.- * 

Tanbarfc: Any bark containing tannin (used to tan hides) and. after 
the tannin has been extracted, it is used to cover tracks.^clrcus 
rings, and dirt floors in field houses. 

Tarn Plata: A short piece placpd In a wall under a beam to distribute 
the pressure; also a bepm spanning a doorway, or the like, and 
, sapporting Joists. 

Tirra Cotta: Clayware having the surface coated with fine slip or 

glaze; used in the facing of large buildings for relief ornament or 

statues. ' 
TarrazzoKA type of flooring made of smalkchlps of marble set 

in^eguiarty Ir^ement arid polished. 
Thraahold: A place of wood, stone, metal, etc., place beneath a 

door; doorslll; the enfrance or beginning point of something; the 

point at v/hlcn a stimulus Is Just strong enough to be perceived or 

produce a response, as the threshold of pain. 
Topography: The conflguratloh of a surface. Including Its relief; 

graphic delineation of physical .'eatured of any place or region. 
Tra^ialucant: Transmitting light but scattering it so that details 

cannot be distinguished through the iranslucent medium. 
Tranapirant: AllowlngTlght to pass through so that objects behind 

can \>e seen distinctly. 
Truaa: To support or strengthen with a constructural truss;, a 

bracket or modillion. 
Underpinning: A supponing structure of the foundation, especially 

one placed beneath a wall. 
Unglaz^d Tlla: A hard, dense tile or homogeneous composition 

deriving color and texture from the materials of which It Is made. 
Utility: 'The degree to which an area, facility, or instrumeht Is 

designed to serVe Its purpose, and the degree to which It Is used; 

percent of usage during the workday adapted^or available for 

general use or utility. * 
Validity: The degree to which an Item or Instalment actually does 
I what it Is Intended to do. ' 
Vatilbulo: A passage hall or chamber between the outer door and , 
^ the interior of a building. 
Vjnyl Tllai^ Asphalt tile Impregnated with vinyl. 
Visual Task: Conventionally; those details and objects that must 

be seen for the performance of a given activity, including the 

Immediate background of the details or objects. 
Vltraout: Of. pertaining to. or derived from glass; like glass, as In 

color, brittleness, and luster. 
Walnacot: A wood lining or paneling on the lower part of the walls. 
Walkway: In this text, a predetermined, prepared surface; exterior 

pathway leading to or from a building or facility, or from one 

exterior area to another, placed on the existing ground level and)|| 

no deviating from the level of the existing ground immediately 

adjacent. 

Wlldamaat: A' rather largo, generally Inaccessible area left In Its • 
natural state available for recreational experlencL ^ It is void of 
developmerit except for those trails, sites, and similar condi- 
tions made by previous wilderness users. (No mechanical trans* 
portation permitted,) 

Youth Cantar: A. recreational building designed primarily to be 
used by adolescents. The center may operated by a public or 
private agency or by a teen-age organization under adult guidance. 

Zona Haating: Climate control placed in a building by area. 
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ANNOTATED BI^UOGRAPHY 

GENERAL REFERENCE' 



Abramson, Paul. ''Educational Construction: A Statistical Summary, 
1976 and Be^nd". American School andUnlvartlty 49 /April 
/ 1977): 26-33. 

This detailed summary lists the building construction under- 
takeriby schools ranging from thu elementary school through the 
4 year college. The summary covers the years 1974-1976. Pro- 
jections are also listed for the years 1977-19/9. The special 
facilities listing Indicates that construction of gynonaslums and 
ogtdoor athletic facilities has risen since 197C 

"A Comparative Approach to Deslgn*Build". Amorlcan School 

and Onlversity, February 1977, pp. 20-21 . 

Explains how architects and contractors may approach the new 
facility as a Joint project to help eliminate pro slems. 
> American Association for Health, Physics i Education and Recrea- 
tion. Drfttlng Rooms. Washington, D.C. VJ72. . 
The publication identifies significant con&iHcr^tlon In the plarinlr>g 
of dressln'g locker rooms and relat<»d service facilities. Compre- 
hensive treatment of each aspect has not been attempted. Used 
in conjunction with listed references and up-to-date information 
available from architects. This material shoujd provide a sound 
foundation for planning those costly and important facilities. 

Annual Purchasing Directory. Amorlcan School and Unlvaralty 
49 (May 1977). » 

Listing of products and services for the year. An index is 

included. ^ 
Bareither. Harlan and Schillinger. J.L University Spaca Planning, 
/ University of Illinois Press, Urbana. Illinois, 1968. 

Bronzan, Robert T. "Guldeftnes In Facility Planning". Scholastic 

Coach 46 (Januap; 1 977). 

Discussion relating to interests and needs of students and the 
responsibilities of developing and implementing a master plan to 
fit those needs. Emphasis Is given to a step by step plan to elimi- 
nate pitfalls of new facilities. 

Bronzan. Robert T. New Concepts In Planning and Funding 
Athlat(k;, Physical Education and Recreation Facilities. 
St. Paul, Minnesota. The Phoenix Intermedia, Inc. 1974. 
A complete book on r)lanning new facilities. It Incorporates many 
areas, including financing, Justifying new facilities, philosophies, 
Indoor and outdoor facilities. Included aino uiu uxamples of 
modern P,E facilities. 

r nzan, Robert T. "Planning and Sejuring Funds for Athletic 
Pacllltias". Athletic Purchasing and Facilities 1 (April-May 
1977) 

This article discussod the importance of developing a sound 
pibllc relations urogram throughout the community and the 
financial rewards such a program. 
Brooks, Kenneth. "Seies-^tlng the Architect". American School 



i.o<i Unlvaraity 48 (October 1976): 49-50. 
This article expl^ila the Importance of selecting the right archi- 
tect. Moat archttebtural selections for school projects Involve the 
Interview approach In aelMtion. 
* Coates, Edward. "The Role of the Physical Educator In Facility 
Planning". Tha Phyalcal Educator 28 <May 1971): 74. 
This article gives nine guiding principles for the conatructk>n of 
facllltlea and guidelines to follow in the Initial stages of planning. 
Many "common mlatakea^iu'e Hated that ere often found after the 
buildings and areaa are operational. Author urges the specialist 
or physical educator to become Involved in the planning. 
Crompton. Joffi L "Commercial and Public Cooperation to Provide 
Facilities for Recreation". Journal of Phyaloal Education. 46 
(Nov'Dec 1976). 

The author suggests that If new recreations facilities are to t>e 
provided, the public sector recognizing Its own financial con- 
straints should adopt as a primary qoi^I the need to encourage 
the commercial sector to provide them. 
Cryer. Lewis A. 'Tacts ^n Funding New Facilities". Athlatic Ad- 
ministration (winter 1976-77): 6. 

This article gives major guidelines for the raising of funds and 
other needs when considering additions and for building new 
facilities. 

Dispenza, Robert. ^'Sharing Facilities". Recreation Managamant 

♦ 18 (Nov. 1975). 

This article relates the tradition of sharing facilities between the 
' public and private sectors thereby creating a clty*wlde complex 
\ri Rochester, New York. 
Elson. Maring J. "The Study of Leisure". Town Planning Review 
48 (April 1977). 

Discusses the General Household Survey and the Darlington 
Amenity Trust, their importance In analyzing future life styles and 
its impact on facility planning. 

Ezersky, Eugene M.,.and Thiebert, Richard P, "Facilities In Sports 
and Physical Education". St. Louis. Mosby Company (1976). 
A complete book on facilities. 

Gans, Marvin. Saquantlat Steps In Planning Facilities fot 
Healtht Physical Education, Recreation, and Athletics, 
PhD. Thesis et University of Utah, 1972. 

Griffin, C.W., Systems: An Approach to School Construction. 
Educational Facilities Laboratories, NY. 1971. 

John, Geraint, "AJ Annual Technical Review: Sports Building De- 
sign". The Archltacf a Journal 165 (January 1977), 
Points out that overall Consideration is economic; need cheaper, 
more imaginative scheme! Suggests particular trends for swim- 
ming pools, ice rinks and surfaces. Introduces "trim circ. ts" for 
logging and suggest joining arts and sports in the same facility. 

•f . . 
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Quld^lin^t In Facility Planning. Scholastic Cdach. January 
1977. 

Outlines six malor guidelines which will help to eliminate pitfalls 

when planning facilities. 
Keller, Roy. Modern Management of Fecllltlet for Physical 

Education, Stipes Publishing Company, Champaign, Illinois 

1973. . ^ 

Kotz. Ant/iony W. "Landscaping Necessary fpr Complete Faciliiiies". 

Recreation Management 20 (April 1977). 

The author suggests that landscaping Is not a luxury but should 

be considered a necessity for a complet facility. Ground cover 
.plantings can be an asset over turf. 
Martin, Stanley, and Gould. William. "What to Look For Before You 

Start Remodeling". American School and University 48 

(January 1976): 47-51. 

This article discusses the Importance of an audit for^^evaluation 
purposed before remodeling a building, llie evaluation includes 

' four areas': physical condition, functional stability, historical and 
aesthetic values, and present costs. ' 

N.A.C.D. A.. Administration of Athletics In Colleges and Unl- 
\ veraltles, N.E.A. Publications. Washington. D.C. 1971. 

Nagel. Srian N. 'leasing Out Facilities Can Cut Costs". American 
School and University 49 (August 1976). 
A prpsentatlon of the Intricacies of leasing college and university 
facilities. An emphasis is placed on a tenant that will blend in with 
the activities of the school so as not to let t^Jburden of adminis- 
tration outweigh the financial ^dvantagesv^^ 

Penmna, Kenneth. Planning Physical Education and Athletic 
Facilities In Schools. .*ohn Wiley and Sons, Inc., N.Y. 1977. 

Plant Planning and Purchasing Guide. American School and 
University 49 (May 1977). 

This is a listing of 1 ,7CXD suppliers of products artd services under 
63 different categories 

"Quick, Tell Me How To Buy Athletic and Playground Equipment". 
American School Board Journal 164 (February 1977). 
Article presents basis for purchasing athletic and playground 
equipment including, age, need, ability.and safety considera-^ 
tions. Suggests use of multi-faceted equipment. 

Sapora, A.V. and H.E. Kenney. A Study of The Present Status, 
Future Needs and Recommended Standards REgardIng 
Space Used for Health, Physical Education, Recreation, 
and Athletics, University of Illinois Study. Stipes Publishing 
Company, Champaign, Illinois, 1960. 

Theunissen, Willianf). "What's Happening in Facilities: The Role of 
the Program Specialist". Joper, Volume 49, No. 6, 1 978, pp. 27- 
29. 

Includes information on the planning stages involved in a new 

facillty.Ward, Richard G. "Don'ts and Do's of Site Planning". 

Scholastic Coach XLV (Janur.v 197'J). 

Long range planning is stressed throughout this article. A quite 

extensive listing of do's and don'ts is given that can really help 

the school administrator or physical educator in their^long range 

planning. 

"What's Happening in Facilities". Joper, June 1978, pp. 33-48. 
Yearwood, Randall, N., "Selecting Your Architect". American 

School and University, September 1978, pp. 54*58. 
'Gives guidelines and warning signals to look for when selecting 

the architect. 

INDOOR FACILITIES 

AIR STRUCTURES 

Educational Facilities Laboratories. Four Fabric Structures, Edu- 
cational Facilitifes Laboratories, N.Y. 1975. 

Eckstrom, Rurik. 'This May Be Your Next Bag'*. Ame an School 
And University 43 (June 1971 ): 30-32. 
The history of air-supported structures is discussed. The advan- 
tages of such structures are: 1 ) levSs energy is required to provide 
buiicKng space. 2) there is considerably less expense for original 
cost outlay, and 3^ the structures are less permanent, thus, 
allowing for constant up-dating, for architectural design. Air 
structures also solve immediate building needs. 

Englebrecht. Robert. "Buttle, Bubble Everywhere". Popular 
Science 202 (March 1973) 92-95. 

The balloon type bubble Is a simple air-supported structure. The 
boat type is just inflated tubes or panels to make an air-inflated 
structure. The Fuji Group Pavilion is the third type of bubble 
called a hybrid air structure which has external walls or frame- 
work. All of the bubble types may be used extensively for recrea- 
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tlon. campus sites and methods to fight pollution. 
••Fabric Roof Tops A Permanent Structure". American School and 
Unlvertity4a(August/1976), - 
^ The roof of the field house at Charles Academy is made of^ngn-' 
^degradable materials, the actuki structure off the\)uilding Is 
cement with a fabric roof. The fabric roof results In only10% of the 
total cost of the field house, which was built for $588,CXX). 
Hlll and Knowtton. "Air-Supported Struqtures". Scholastic Couch 
(January 1974): 15, 103-104. 

A new steel cable reinforced air-support€d structure can nowl)e 
expected to last for 20 or more years. The structure can be up to 
600' long, 1 20' wide, and 48' high. The structure can bfl a variety 
'Of architectural styles and the cost Is lower, than the traditional 
building costs. 

Katz. Anthony W. "Air StruQtures Expand to' Meet YoiMj^Jee'ds". 
Recreational Management 33 (April 1976). 
This article describes various air supported structures In terms of 
their advantages and disadvantages. 

"A Profile of the Two Largest Air-Supported Roofs". Architectural 
Record 159 (January 1976); 141-144. 
A detailed study of how the two cable restrained, air-supported 
■^ropfs at Pontlac, Michigan Metropolitan Stadium an(Jl thd Univer- 
sity of Northern iowa Dome were constructed^ Lower construc- 
tion costs (than rigid roofs), the translucency of the fabric and the 
self-cleaning property of the fabric were cited as advantages of 
such a design^ 

Puckett. John. "Two Promising Innovations In Physical Education 
Facilities". Journal of Health, Physical Education, and 

Recreation 43 (January' 1972): 40-41 . 
"Shelters or limited shelters" and air-supported structures are 
briefly discussed for consideration as facilities for physical 
ed{jcatlon. Selected examples and basic specification of shel- 
ters are cited, especlallj^^ for elementary school use. Air- 
supported structures are explained including the new types of 
anchorage systeij^s, characteristics of the structures, and the 
cost. 

"Sliding On Air". Time 106 (Septer^ber 1975). 

This artiple describee the new Aloha Stadium in Honolulu, Hawaii 

and its revolutionary ability to change its shape and'purpose by 

sliding its stands on a cushion of air. 
Theibert, Richard. "Air supported Structures; .Coming On and Going 

Up Fast". Scholastic Coach (January 1974): 13-15, 98-99. 

Bright prospects for this type of structure are mentioned. Top 

manufacturers are also listed, along with steps on how to put this 

type of structure together. 
"World's Largest Air-Supported Structure". American School 

and University 47 (July 1975): 23. 

This article describes the activities center at the Univ€frsity of 
Santa Clara, which is the world's largefet permanent air sup- 
ported structure. It talks of the roof, safety, energy conservation 
and lighting. 

AUXILIARY AREAS 

Brown, Robert. "Multi-Purpose Facinties". Amerlcan^School and 
Univertlty 47 (November 1974): 23-27. 
The multipurpose concept for stadium arqas is discussed In this 
article. A study for the University of Minnesota is discussed to 
illustrate how one facility can host eight different sports on th6 
same surface just by changing the markings on the field. 

Brubaker, W.C. and Hutchinson, George. "New Life for Old Build- 
ings". College and University Business 52 (January 1972). 
This Article outlines several possibilities to give old buildings a 
new life such as renovation of existing building^ for some other 
educational function and for the sam^ function, and remodeling 
of other non-educational buildings ffer new college roles. 

Dotter, Richard L 'The Multipurpose Challenge", i^ournal of 
Health, Physical Education and Recreation 37. 
Tlie author presents both advantages and disadvantages of the 
multi-purpose room used for physical education, and other 
things, such as cafeterias and auditoriums.* 

Kaene. Charles. "Using Balconies In PE Programs", JOPER (April 
1977): 64. 

Tljjjs" article discusses ways to use existing spacfe for the 
teaching of physical education. Ideas tor limited space units and 
safety precautions are suggested. 
"Making the Most of Multi-Use Space". American School and 
U i.verslty 39 (Septorritya/ 19613): 33. 

Because many schools today cannot afford separate facilities 
Jpr physical education, eating and/or plays, the multipurpose 



room would seem to be the answer. With today's light, portable 
furniture, Vooms may serve double or even triple duty. 

"Mixing Media". The Architectural Forunfi 138 (May 1973): 30. 
This Qrticle concerns the new multipurpose auditorium and arts 
center for Dickinson College, The arts building will accommo- 
date studios, and offices for art, dance, music and lounges for 
exhibition space. 

"Music, Drama, PE. All In One Facility'. Scholastic Coach 45 
(January 1976): 20. 

An excellent-example of organized planning between the archi- 
tect, school administrators and staff with a rewaiding result 
' because of their efforts. 

**OSU Puts Sports Where the Students Are". Amerlcah School 
and Unierslty 49 (December 1976). 

With available monies, Ohio State University build satellite multi- 
purpose recreation centers around the university campus. Ad- 
vantages such as great student access, ine>tpQnsive construc- 
tion and minimal maintenance are discusa/M. Geh^al^fructural * 
points are reve^aled. 
"Planning a Classroom Fitness Center". /Physical Education 
Newsletter (Aprjl 1976). 
This article describes how an elementary physical education 
instructor in Rhode Island adapts physical education to the open 
elementary school classroom by setting up a fitness «^orner on a 
* free standing portable wooden frame. 

Pollock, Alexander, ''Multi-Use Stadium Prototype". Scholastic 
Coach 41 (January 1972): 22, 40. 

This type of multi-use stadium is designed both for' school and 
community use. 4t provides several outdoor spectator areas for a 
wide range of sporing events as well as agricultural fairs, reli- 
gious convocation and horse shows, plus the already existing 
indoor facilities such as a pool, gym. locker rooms, training - 
rooms'land classrooms. It is a design of the future with a total cost 
oi aboJl $5,000,000. > 

Rainey, T. Marshall. "Hidden Teaching Stations". Scholastic 

' Coach42 (January 1 973): 7. 

Various suggestions concerning the maximum use of physical 
education buildings and faoilities are discussed in this article. 
The author relates many uses for the "cage" (field house), 
natatorium. arena, ice rink, locker rooms and laundry facilities. 

Steen, Barney, "feide Wall Accessories", Scholastic Coach 41 
(January 1972): 42. 

The article describes the portable side walls which Calvin 
College built to help increase their facilities for both handball and 
paddleball. The 5 portable walls gave them 4 new courts in the 
balcony of the gymnasium. 
Stevenson, Ian T. "A Jumping Complex". British Journal of Physi- 
cal Education (June 1973): U3. 

.Here is a suggestion for a multipurpose jumping complex which 
has attempted, at low cost, to incorporate all the major athletic 
jumping events into one unit specifically designed for teaching. 
Theibert. Richard P. "Facilities for Lifetime Sports". American 
School and University (November 1971): 14-18. 
Explains the problems of designing facilities for athletics and 
expecting them to accommodate physical education and intra- 
murals. The "open space" concept to accommodate a large 
variety of activities is discussed. Stresses area and facility for 
lifetime sports 

COURT GAMES 

Bigham, J.H.L "Multipurpose Courts for All Seasons". Parks and 
Recreation 8 (May 1973). 

Article discusses the reason for and the bas- design needs of a 
multipurpose court. Possible locations foi - .ch a facility are also 
menMoned. 

•'Bloody Courts, Bloody Weather". WorldTennis24(August 1976) 
The author relives some of the memories of the41ritish Hard Court 
Championships with explicit comments on the less than ade- 
quate facilities. 

"Building For Sport: Uptown Racquet Club". Architectural Record 
(February 1977): 115-1 17. . \ 

This article deals with the growing boom in tennis, squash, and 
racquetball. It specifically tells of one racquet club in New York 
that was built over, under, and alongside an existing department 
store. It cont lins 14 singles courts, a nu^^sery. restaurant, 
saunas, and other facilities It is the largest commercial club of its 
kind in the U.S 

Dudas. William L "New Standards for Volloyball" Ath letic Journal 
56 (iVlay 19/^6) 



This article gives up-to-date design for efficient volleyball 
standards with safety and rlile specifications as a primary 
objective in thteir construction. Diagrams and illustrations are 
included. 

Flynn, Richard B.. "Indoor Racquet Clubs", Joper, Vlume 48, 
Number 9, 1977 p. 45. 

A discussion of the recent trends in the building of racquetball 
clubs. ■ ■ 

Knight, Pamela. "Fold It Out ; nd Presto: Tenflerloin Is Hamburger". 
Sports Illustrated 38 (March 26, 1973): 72-73. 
Since Squash is becoming more popular in the United States, 
, facilities must be made avaifable for participants. One sug* 
gestion for present unappropriate gymnasiums Is a pre- 
assem'blod box-like structure made of stressed skin plywood 
panels which fold open and closed, It is estimated it would cost 
$8,5u0 per unit. 

"Paddle Tennis: Holding Court on Today's Campuses," American 
School and University 48 (June 1 976). 
Platform tennis, a smaller, more convenient and faster version of 
tennis is a growing sport in the midwest and northern parts of the 
country. This article gives court dimensions and describes some 
of the different designs and materials being used to construct 
new courts. 

Penman. Kenneth A., ''Do's and Don'ts in Constructing Handb'all* 
Racquetball Courts" Athletic Purchasing and Facilities, 

Volume 2, Number 3. 1978, p. 24. 

Artlcleemphasizes important points to consider when construct- 
ing handball-racquetball courts. 
"Platform Tennis Builds- New Interest Into Employee Recreational 
Facilities.'* Recreation and Management 20. (March 1977). 
This article validates the inclusion of two platform tennis courts 
into the United States Automobile Association's new recreattonal 
facility in San Antonio. Specifications concerning rules, facilities, 
and'maintenance required are included. 
"Taub, Deborah. "Boca West: Tennis Without a Racket." Tennis 
Directory, Volume 2. Number 2, 1978. pp. 18-21. 
Contains information on innovative features of a recently de* 
veloped resort club. 
Van Dis, ."Handball Courts in Future YMCA's." Journal of Physical 
Education 70 (January-February 1973): 40-41. 
After explaining why YMCA's. for monetary reasons, have not 
built handball courts, the author goes on to give suggestions for 
adaptability of handball courts to dther activities. He also talks 
about the need for spectator space and how it should be 
developed. On the page next to the article are diagrams illus- 
trating handball court designs. 

V 

DOMED STADIUMS 

"A Dome Amidst the Hexagons." American School and Unh 
verslty 48 (August 1976) 

A prefabricated dome Was built over a gym in a Sout|i Carolina 
H.S. The building contains 12,000 square feet of interior space 
and seating for 1.000 spectators. 
Davis. William E. "A Stadium For All Se&sons." College Manage- 
ment 7 (February 1972): 21-24. 

Nicknamed the "Minidome." this new complex at Idaho State 
University was a winnerfrorn the time of completion. The building 
bouses a stadium of 12,000 seSts. diessing and locker rooms, 
offices, concession stands, r^st room:.,, a football field, portable 
basketball court and board track, and a portable stage. This 
article describes the steps taken in selling, planning of the 
building, and also equipment selection. 
"Dome Provides Beauty and Low Cost Space." American School 
and University 48 (January l976). 

The geodesic dome built at the Community College of Beaver 
County. PA is the first pu ilic geodesic dome in the state. Center 
height measures 67 feet and provides 38.000 sq. feet of floor 
space. It is designed to withstand the weight of 4 feet of snow, 
and 125 mph winds. 
"Geodesic Dome Shipped 3,000 Miles to Construction Site." 
School Management 15 (September 1971): 45. 
A brief review of how quickly and inexpensively a geodesic dome 
can be shipped and erected. This clpme will house ice hockey 
and can be converted to a number of activity areas for the school 
and community. 

Green, Leon G. "The Kibbe Dome: Idaho's Indoor Innovation." 
Athletic Administration 6 (Fall 1976): 21 . 
The Kibbe Dome was built at the University of Idaho to house 
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football due to the area's fall weather conditions. Because of the 
nature of the building, It is now being set up to be used as a multi- 
purpose building which cen handle just about any indoor activity. 
"Notre Dame's Twin Domed Wonderland/' Scho,laatlc Coach 39 
(January 1970)! 20. 

Notre Dame's 8.6 million dollar convocation center Is one of the 2 
or 3 wonders of the college sports world. •The twin domed • 
complex is 750 fe^t wicte, 630 feet deep, and contains 460,000 
sq. ft. of air-conditlcnedftpace. Virtually every sport, v&rsity club 
and intramural can play or practice somewhere in the superb 
complex. 

Parker. Dftnald W. "Walla Walla Community College Geodesic 
Dome." Athlatic Purchasing and Pacllltl(B8, Volume 2, 
Number 7. December 1978. " i 

A new building designed -for energy conservation. 

"Prefabricated Dome Solves A 'College Budaet Problem." Amerl- 
oan School And University 48 (August 1976). 
After 1 0 months of planning and a few months of construction at 
Mississippi College, a new gymnasium called "The-Collseum" is 
nearing completion with a cost of only $27.75 per sq. ft. 

Reed. J.D. "Really Running In The Red." Sports Illustrated 48 
(March 1976). 

Although political and businesslil^e in nature, this article says 
much about planning and effectively running a large sports area, 
the Louisiana Su'perdome. 

Schmidt, Lawrence W. "New Athletic Programs Fill Tfiree Domes."' 
Athletic Purchasing jind Pacllltles 1 (April-May, 1977): 42-46. 
Three golden domes were fabricated and erected from com- 
ponents by Temcor, a building systems manufacturer specializ- 
ing in geodesic domes. The neeb for an indoor Ice rinl< in this 
hockey conscious community helped contribute to this decision. 
The integrated design of the domes leaves no girders or rafters 
to hang lighting; instead, lights were placed in towers at the 
perimeter of each dome and are beamed at the ceiling. 

"Sports Dome Offers Something for Eveiybody." American School 
and University 49pecember 1976); 30-31. 
The indoor facility at the University of Northern Iowa isB football 
stadium, basketball and track stEidium, etc.. besides being an 
auditorium, physical education and intramural building. This 
multi-purpose structured facility was constructed for $7 million, a 
savings of $15 million to UNI. The dome of the facility is woven " 
fiberglass which is kept up by four air blowers and a network of 
steel cables. 

"Spreading Idea: Domed Stadiums." U.S. News and World Report 

(September 1973^: 

This article discusses the present trend in stadium 'building, 
domed stadiums. It talks about the oldest and cheapest at 
Houston, to the newest and most expensive at New Orleans. 

"Superdome's Seating." Architectural Record 159 (April 1976h 
The Superdome in Louisiana can be used for both sports and 
other forms of entertainment. Movable grandstands on the first 
level is the main topic of discussion. 

"The Elmira Story: Three Geodesic Domes and a Natatorium." 
Scholastic Coach (January 1975): 20-21, 80. 
This article discusses the domes' individual uses afi'Blialso the 
use of the natatorium. Besides the aestetic qualities, they are 
also multi-purpose. The article also includes the type of heating 

,^ and ventilation used in these domes. 

"The Only Domed High School Field House In Washington." 
Scholastic Coach 42 (January 1973): 16. 
This article describes Washington High School, eight miles 
south of Tacoma, Washington. The structure has a triax dome 
with a light strip around* the sides. There is a Q{fx 94 foot 
basketball area surfaced with Tartan over a j^ncrpte slab. The 
author describes the other surfaces under the dome, the track, 
illuminatio?^, and heating. The locker room basket facilities are 
also descrfbed. . 

"The NAU Ensphere: A New College Comfriunity Asset." Athletic 
Administration, Volume 12, Number 3, 1977, p. 10. 
Is a descriptive outline of Northern Arizona's 502 foot diameter 
domed stadium. 



FIELD HOUSES 

"Facilities That Reach Out and Say, 'Lafayete. We Are Here.'" 
^ Scholastic (January 1974): 12-13. 93-94. 

Discusses the design and use of the areas in the Allen P. Kirby 

Field House at Lafayette College. 
"Lightweight Column-Free Membranous Field House." Scholastic 
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Coach 44 (January 1975): 22. 

New techniques Ip architecture provide much space at relatively 
low cost at Graceland College, Lamonl, lowa..Obstruction*free 
40, 435 square feet of space Is provided at a cost of $1 5.91 per 
square foot. 

"Multi-Purpose Mammoth." College Management 5 (August 
1970): 18-21. 

Because of the climdte, St. Lawrence Univer^slty, New York, has 
limited outdoor' ahtletic activity. The Athletic Department con- 
structed a 160 X 260 building which ent^losed a one-tenth of a 
mile track, a tennis court, and 20,000 feet of practice area Inside 
the track. ^ ' 

Peterson, Alex. Guide for Planning The Fleldhouse at a Col- 
lege or School Phyalcal Education Facility, Columbia Uni- 
versity, N.Y. 1969. 

"Product Applications." American School and University 45 
(June 1973): 58. ^ 

This short article descrit>es the liberal open design of the 
Farkview Junior High School in New Castle, Indiana, the new field 
house at theihomas Jefferson High School in Arlington, Virginia, 
the use of aluminum seating at Hermitage High School in 
Richmond, Va., and the new indoor tennis courts at Yale Uni- 
versity. Although this article is basically an advertisement. It 
allows the reader to look at some of the new innovations in the 
area of athletic and physical education facilities. 

GYMNASIUMS 

Aas6, Kermit. "The Corner Gym." Journal of Physical Education 
and Recreation, 47, (Septr.nber, 1976). 
This articje deals with a piece of apparatus called the "corner 
gym." It can be adapted for various types of exercises and for all 
grade levels. It is especially useful when lack of space Is a factor 
iri planning new facilities. 

Austin, Dean A. "Use Your Gym For Tennis Practice." Athletic 
Journal 53 (December 1972): 10, 50-52. 
The athletic director at the University of Wisconsin discusses the 
total use of the gym and Its facilitjes for the improvement of the 
student's tennis game. He suggests the use of the weight room 
for building strength, handball for eye-hand coordination, jump- 
ing rope for endurance, and running and foot shuffle drills to 
Improve agility. 

Byrnes, John N. "Selecting the Right Gym Floor." American 
School and University 48 (April 1976): 38-41. 
Is one surface better than another? This article discusses the 
merits and myths of both synthetics and maple floor'ing. 

"Gigantic Gym." Nation's Schools Z^February 1975). 

This article descrioe^ how the University of Minnesota built five 
levels of athletic facilities beneath the stadium seats. 

"Gymnasium In The Round." Ahfierlcan School and University 43 
(June 1971): 24. 

Circular gymnasium at Ann Arbor Huron High School with a 
domed ceiling. It is a Ihree level structur,e that can seat 4,000, 
people. On the dome, a material named "Tectum" was used as a 
forming material while concrete was poured. Tectum also serves 
as an attractive celling. 

"Here and There". Athletic Journal 53 (January 1973): 4. 
The new gymnasium at the Union High School in- Bellows Falls, 
Vermont has one 15,600 square foot facility without the usual 
folding partition separating the girls from the boys. On the few 
occasions when a partition Is desirable, the blea'^hers, which are 
movable and have a solid back^re utilized. 

"Indoor Track Without a Facilit>>:^cholastlc Coach 44 (January 
1975): 60. 

A very interesting article on the utilization of a gymnasium for an 
indoor track facility. In detail, it described the formation of the 
track, placement of the starting blocks, high jump, long jump pit 
and pole vault pit. Equipment is inexpensive and easily movable. 
. The program is an excellent example of imagination and multi- 
use. 

Leeper, Terry. "The Round House".' Journal of Physical Educa* 
tlon and Recreation 47 (September 1976). 
This article explains the facility and program at Marshalltown 
M.S. in Iowa. The round gymnasium includes 3 basketball courts: 
seating for 4.500; a weight room; 1/10 mile track; 6 lane, 25 yard 
pool and locker facilities. 

Pettine, Alvin M. "PI inning a Gymnasium". JOPER (October 1973); 
58-62. 

This article deals with the specifics of building a gymnasium. It 
stresses the Important role of the physical educator woVking 



closely with the architect in planning the roof, floor, walls, lighting 
and acoustics of a new gymnasium. 
Puckett, John. "Gymnasium Specifications for Elementary Schools". 
Journal of Physical Education 70 (September-October 1972): 
251. 

A general overview of this Auburn University professor concern- 
ing the planning of indoor activity areas in elementary schools.4t 
is particularly noted that consideration to the community recrea- 
tion facilities must accompany the primary concern for health 
and physical education facilities. 
"South Adams Double-Doeked Gym Plant". Scholastic Coach 44 
(January 1975): 18. . ' ^ ' 

This article describes the flexibility and multi-use of the South 
Adams Higli School Gym. The octagonal gym consists of a main 
court and an upper deck. The facility includes folding bleachers, . 
swimming pool, exercise and weight room, wrestling room, and 
17 teaching stations. The octagonal shape owes Itself to a 
running track on the upper level. 
"The Astronaut's Insulated Steel Gym". Scholastic Coach 35 
(January 1966): 7. 

The astronaut's insulated steel gymnasium in Houston, Texas is 
70x122' and is equipped with squash and handball courts, 
apparatus, and areas for various court and net games. 
Toman, Thomas G. "New Equipment Features Horizontal Ropes". 
Journal of Health, Physical Education and Recreation 44 
(March 1973): 61. 

A new piece of equipment invented J3y the author which uses 
horizontal ropes that can be attached at various heights and 
levels.. Incorporates other" apparatus too, such as ladders, 
swings and rings. It has five student activity stations sc it can be 
■used by many students at any one time. This type of apparatus 
emphasizes arm and shoulder strength. 

HANDICAPPED STUDENTS 

Buch, Judy. "Designing Parks for the Handicapped".* JOPER Volume 
49, Number 4 1978, p. 24! 

Making current facilities and park equipment accessible to the 
• handicapped Individual. 

Buchter, Robert Alan. "Unusual Three Pool Complex Designed for 
Deaf Children". Swimming Pool Weekly 1970 Date and 
Reference Annual (September 1969): 40-43. 
A pool complex for a physical education facility at the Mill Neck 
Lutheran School for the Deaf was designed to handle the 
problems of children with no hearing ability. Flashing rows of 
signal lights and p'^ols on three different levels were among the 
devices used. The oeslgn of the building also had to allow for 
easy access from a massive mansion which had been converted 
into the actual school se'tting. A listing of the construction details 
follow the article. 
DeGaff Alfred, "Entrances, A Big Problem for Haryjlcapped Stu- 
dents". American School and University 48 (December 
1975). 

This article gives a thorough explanation of automatic doors and 
sizes of doorways that will replace the conventional door for 
neWly constructed buildings to provide the handicapped access 
tO/.facilities. 

Edwards, P.R. "English Pool for Blind Proves Value". Swimming 
Pool Weekly 1^70 Data and Reference Annual 43 (Sep- 
tember 1969): 31-32, 39. 

Even though the Royal Normal School for the Blind at Rowton 
Castle, England, cost $84,000. the school justifies the expense 
with a most successful teaching program. The article explains 
the various designs which are advantageous in a pool for the 
handicapped such as a sound directional air. floor tiles of varying 
braille-like textures, handrails, sloped luns. and floating guide- 
lines. 

Ersing, Walter F, "Guidelines for Designing Barrier-Free Facilities". 
JOPER, Volume 49. Numbers. 1978. pp. 65-67. 
Provides insight into basic guidelines for facility construction for 
accessibility. 

Gordon, Ronnie, "Playground Can Be Experience Equalizers" 
American School and University. 45 (June 1973): 37. 
The Jessie Stanton Developmental Playground for Pre-School 
Handicapped Children has an experience philosophy behind It A 
map of the playground is presented as well as a picture. The 
details for the "bridged treehouse" the "foam and sand pits", and 
the "water and Jiables" are given in depth. 
Jansma. Paul. "M^iinstreaming". JOPER, Volume 48. Number 7. 
1977. p 76 
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An attempt to explain our responsibility to the handicapped when 
building facilities since the Implementation of Public Law 94-1 42. 

Levy, Paul H. ''USC Opens Up To The Handicapped^'. American. 
School and University.. September 1978. pp. 72-74. 
Deals with USC's attempts at making Its sports facilities acces- 
sible^ thQ handicapped student. 

"Making Physclal Education and Recreation Facilities Accessible to 
ALL". Athletic Purchasing and Facilities, Volume 2, Number 2, 
1978. p. 37. 

Contains Information on the construction of facilities with the 
handicapped student in mlhd. 
The University of the State of New York. An Instructional Play- 
ground For The Handicapped. The State Department of Edu- 

- cation. New York.' 1976, pp. 1-53. 

This is a manual of guidelines for the construction of play- 
grounds for the handicapped child. 
Zucker. Ken. ^'Accessibility: How One Department Is Making It 
Possible". Parks and Recreation. (June 1976): 24-25. 
Article tells how LA. County Dept. of Parks and Recreation 
renovated structures'to make them accessible to the disdfeled. 
Ten steps were listed that Indicated some of the things the 
department did to eliminate barriers! 

INDOOR TENNIS 

Alschuler. Alfred S. "Building Quality Tennis Courts". Parks and 
Recreation 5 (October 1970): 27. 

The author stresses factors that are important fffr park and 
recreation personnel to consider before building tennis courts. 
Such things include: types of surfaces. iecJation, design and 
equipment. Several sources are listed in the article wHere a 
person can write to and receive additional Information. 
Amdur. Nell. "So You Want To Build An Indoor Club". World Ten nis 
24 (April 1977). 

This article presents an operating statement chart for the 
Columbus Indoor Tennis Club covering a comparison of 1975 
and 1976 expenses. An overview of establishing, operating and 
maintaining such a facility is also included. 
Austin, D.A. "Gymnasium Adaptation for Indoor Tennis". Athletic 

Journal 52 (February 1972): 16. 
*' Jhe author il lustrates a very sound and safe method of adapting a 
'gym facility for use as a tennis facility. The specialization in sport 
today and the limited weather in the north makes such an adapt- 
ation necessary. 

Blair. John S. "Tennis On A Tank". Parks and Recreation 12 

(February 1977): 35. 

Due to the lack of flat open space in the Colorado Rockies, the 
community of Evergreen has used the top of its sanitation 
digester for tV'O tennis courts. This unique idea only cost 
$12,000 for the two courts and has enabled the community to 
develop a new racquet club called Sew'R Racquet Club. 
"Costing An Indoor Tennis Building". Architectural Record. 159 
(March 1976) 

This article consisting mostly of tables and charts, show the cost 
of building an indoor tennis facility. Two major areas covered are 
the entire building system and space planning guide. 
\)ohnson, Walther A. "the Nielsen Tennis Stadium". JOPER 41 (May 

- 1970): 36. 

The University of Wisconsin has an indoor facility which contains 
12 tennis courts, five singles squash courts, and one doubles 
squash court, completely enclosed. With air cooling, diffused 
lighting, and resilient surfaces, these courls provide year-round 
day and night participaiion. 

Peterson. G. "Winter Tennis For Fun and Profit". Parks and 
Recreation 10 (January 1975): 37-3P 
This article describes a tennis facility in New York* City that 
consists of 15 courts. During the summer it is run by the city. 
During the winter it is operated by a private corporation, wnen 
two air-supported domes are erected over ten courts. Consider- 
ations for such a program are given. 

Soden, John W. "Planning An Indoor Club". Tennis Industry 1 (May 
1973): 10. 

This article discusses comprehensive guidelines for building and 
operating an indoor tennis olub. It ccers sites, court building, 
surfaces, lighting systems, heating, cooling, lobbies, reception 
e^reas. pro shop, and other areas 
"Tennis USA's Guide to The National Tennis Center" Tennis USA 
Volume 41. Numbers. 1978. pp SA-Sb 
Contains a discussion of the newly doveloped USTA Niational 
Tennib Center 
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LAUNDRIES 

Masin, Herman L<^"0n^Preml8e Laundries*'. Scholastic CoacM6 
(January 1977): 42. ^ 
The many benefits of laundering atiiletic and physical education 
clothing in school versus sending the laundry out are discussed. 
The needs for developing such a laundry facility are revealed, 
along with helpful questions on the selection of proper laundry 
equipmeRt. 

Solway, C. Philip. "Equipment and Laundry Rooms". Scholastic 
Coach 34 (January 1965): 30. 

The author outlines the procedures of organizing and running 
equipment and laundry room facilities at the University of Dela- 
ware. Many helpful hints are presented relative to selecting, 
buying, repairing and inventory of the equipment. 
Sprague, Vernon S. "Cost Factors For Institutional Laundry Ser- 
vices". JOPCR 42 (February 1971): 41-42. 
Based on the state universities and colleges in the Oregon State 
System of Higher Education, this article compares thie costs of 
an Institutional laundry to those of a commercial firm. It appears 
that a p^iysicai education department can launder clothing at 
approxinateiy Va the cost of a commercial laundry. Advantages, 
other than economics, are also dincussed. 

LOCKER, f5H0WER. AND DRESSING AREAS 

Crieder, Calvii>. "Carpet Tilqs: Piite and Minus,^ A Switch In Time 
Saves Wear and Tear**. Nation's Schools 92 (February 1973). 
This article djscusses the initial cost, appearance factors, instal- 
lation, maintenance and other areas of concern about the use of 
tile carpet in the locker room area. 

"Derail of Suggested Locker and Bepch installation''. A Quide For 
. Planning Facllltlai p. 62. 

This article shows a diagrarfi of a feasible locker system and its 
installation, it also deals with towel servico and storage, toilet 
rooms, storage rooms, as well as dressing lockers, 
Dickey. Doriald. "Choosing The Right Athletic Locker For Schools 
and Colleges". American School and University 39 (August 
1967): 35. 

The author tells us what to look for prior to purchasing athletic 
lockers for the school. Locker construction, color, latching 
devices, number plates, and how to order lockers must be taken 
into consideration. 
Woods, John B. "Dressing Up the Dressing Room". Athletic 
Journal XLVill (February 1 968): 64. 

Woods describes how the addition of a commercial carpeting in 
the locker room will aid in appearance, maintenance, and 
hygienics. 

NATATORiUMS 

*'A Splash Safer". American School and University 49 (March 
1977). ^ 

This article describes a $ 1 20,000 renovation df a swimming poof 
at Riverside Brookfield H.S. in Illinois. Briefly described are the 
alterations in length and depth, the gutters, the concrete, tiling, 
and lighting. The end result was a nicer, new, and safer pool. 

"Cutting Costs With Automated Swimming Pool". American 
School and University 48 (June 1976). 
This article discusses the advantages and savings associated 
with automation; in this case'a swimming pool. Savings are in 
areas of labor, maintenahbe, chemicals, overhead and electricity. 
Advantages include better quality water and better safety control 
Although the article is primarily concerned with automation, it 
brings out a good point related to sharing facilities. 

'From East and West:iTwo Indoor Swimming Pools". American 
School and University. 39 (August 1967V 29/ 
This article describes Pacific Lutheran University's 'T-shaped" 
pool with glass walls on ,three sides and Central Connecticut 
State College's Natatorlum, In which seven locker room and 
shower room areas lead to the swimming pool deck. 

Morgan, Tim. "Ohio's New Swimming Pool Rule", The Sounding 
Board (Summer 1977): 9-1 1 . 
, This article details the new swimming pool rules for the state of 
Ohio, which went Into effect on January 1 , 1977. Requirements 
for design, health, safety, operation and water quality are treated A 
handy reference piece. 

"How Much Does it Cost to Operate Your Pool?". American 
School and University (September 1977). 
Kansas State University's physical plant director analyzed oper- 
ating costs for their three-pool natatorlum The conGtruclk^n of 
the pool is important; good dralnarje and water circulation are 



essential. The system has automatic controls, low labor costs 
and a yearly budget of $39,1 70. 

"Pool Makes Wavei**. Parka and Recniatlonrl2 (May 1977): 46. 
The Oakland County Parks an<JI Recreati9n Commission In 
Pontiac, Michigan has built the largest municipal wave pool in the 
U.S., called Waterford Oaks. With a cost of $1 .5 million, this wave 
action pool can accommodate 600 persons In th^ wate/, and 
, another 600 on the carpeted deck. The mechanically created 
waves are six foot;swells which are automatically sequenced 
through the day. ^ 

Rubinstein, Marion. "Dallas School's Loos Swimming Center**. 
Kendall Sport Trail (Dec&niber 1974). 
The Water Safety Program 'of fhe Dallas Public Schools brought 
about the building of this. facility and six other pools of instruc- 
tional size. The article describes a pool cornplexjhat encom- 
. passes an Olympic pool and a ten meter diving tower. The article 
also includes ilkjstrations of the complex and some details of the 
general construction of this complex. 

Smtth, Jackson R. "Latest Developments in Swimming Pool Design''. 
American School and University 47 (June 1975). 
Recent trends and future possibilities are discussed concerning 
the pool hxeB and^deilgn flexibility, costs of materials for 
construction are all iniluded in the article. 

"Swimming Pools: Haldbook of Sports and Recreational Build- 
ing Design". The Architect's Journal 166 (August 1977) 275- 
280, 

This article gives architects complete Information on "building a 
swimming pool; specifications, background information, reasons 
v(/hy swimming is imjaortant, relationship between the school and 
comnuinity. " f 

THE PHYSICAL EDUCATION COMPLEX 
"A Junior High That's More Than A School'. Ahfierlcan School and 
University (March 1973). 

This article deals with innovations of building construction at 
Thomas Jefferson Junior High School and Community Center in 
Arlington, VA. The controlled environmental facility contains 
68,000 squa% feet of enclosed space and i.s a year-round air 
conditioned facility with a clear spanned 30 foot ceiling. It allows 
for tennis, basketball, track, softball, football, and other physical 
activities on its synthetic floor. 

Architectural Happening at Pacific University'*. Scholastic 
Coach 42 (January 1973): \2. 

Pacific University's Athletic Center is a structure that, with its 
distinctive graphics and exciting color combinations, clearly 
represents the students. The facility contains three major areas 
plus an underground locker room complex. The main gym area 
houses three basketball courts while an enclosed grassy crea is 
available for outdoor sports. Between these two ^qual sized 
areas is a smaller area for court games like handball. Further 
study will give an indepth look. 
Becker,, B.W. "The Pricing of Edu(Jational-Recreational Facilities, An 
Administrative Dilemma". Journal of Leisure Research 7 
(1975): 86-94. ' 

The paper Is an excellent economic analysis of financial proU- 
lenns of educational-recreational facilities, impact of user fees, 
indentification of economic variables are discussed. 
Browne, Robert L. ''Multipurpose Facilities: More Use Per Inch, Per 
Hour, Per Student". American School and University 47 
(November 1974): 23-27. 

The author maintains that gymnasiums of the future should be 
built to accommodate many activities, many people, and maxi- 
mum hourly /daily/yearly usage. The design of such facilities 
should follow the guidelines of efficiency, flexibility and expansion 
allowance. Playing surfaces, improved retractable seating, ere-, 
ative dimensional designs and improved structural design contri- 
bute to the goals initially stated. 

Biikema. Kent A. "Centennial Educational Park". Journal of 
Physical Education and Recreation 47 (September 1976). 
hi constructing four higfc schools, all within walklhg distance of 
each other, and each with its own unique and specialized 
facilities, Plymouth, Michigan is well on its way to a 305 acre 
facility by 1980, This article is a realistic look at the stages of 
development of the multipurpose facilities. 

"Building Without Walls". Parks and Racreatldn 10(1 975): 29r30. 
A school system s new. low cost buildings are described. Mos.t 
noteworthy is the p&viliion, a walMess structure u;.Gd for a gym- 
naoiurn and many other school activities. Costs are greatly 
reduced. 
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Goates. ticiward "ModuSar Dasisn for Activity Spactfi in Phys- 
leal E<dvGAtton-lntr«imur«f Complax''. JOPER 46 (Ap^ril 
1975): 30. , 

TOq afticlo describes recommended size of modules for build- 
ings to be used for physical education and intramural purposes. 
Several sketches dealing with court layouts, combination of 
modules and placement of modules are shown. 
Dittus. Loren. "A Trip Through Unusual Physical Education Facilities". 
JOPER Volume 49, Number 4, pp. 22-23. 
• This, article looks at several Qutstanding facilities in various 
locatiQns. 

Dyment, Robert Q. "Why Not Inf lude Recreational Facilities At Your 
Office Complex". Recreation Management 18 (October 

1975) . 

This article discusses the physical education complex in the 
private sector of business. Facilities in large corporations such 
as General Foods and Goodyear are discussed as to their physi- ^ 
c^J makeup and about the kjenefits they provide. 

Eddy,' J. Robert. "Brookline's New Physical Education Building". 
Scholastic Coach 39 (January'1 970): 18. 
Brookline, Massachusetts solved a space and land costs prob- 
lem by designing a four story physical^ducatlon complex. The 
first level houses a handball court, dance gym, wrestling and / 
weight rooms, lockers and showf rs. The next two levels have 
two full sized gyms while the top level Is a simulated outdoor area 
with a unlturf flooring. ^ 

Eriksen, Finn B. "Planning the New Physical Education Center". 
S^cholastic Coach 44 (January 1975): 74. 
A sketch of the floor plan of the new physical education plant in 
the Central High School of Waterloo, Iowa is provided. The article 
also lists the sizes and purposes of the various rooms. 

Rynn, Richard B. "Focus on Facilities in Public SchOQls".'Journal 
of Physical Education and Recreation 47 (September 1976). - 
This article deals with the facilities of a low budget playground 
and multipurpose high school which share pj^ying field activity 
areas and other facilities. 

"Frank Kennedy Physical Education Center". CAHPER Journal 40 
(February 1974): 27. 

The feature of this article is a physical education center which 
was named after the late Dr. Frank Kennedy. This center has a 
wide range qflfacilities, which is composed of 1 63,0CX) square 
feet of spacqnhe buUding is used by the University of Toronto as 
an athletic a|p educational building. 

Gallagher, Jan^wD. "Big Builainc) in Small Easy Stages. Journal of 
Physical Etucation and Recreation 47 (April 1976): 26-27. 
This article examines the phaso^d development concept of build- 
ing in terms of durability and aesthetics, motivation and flexi* 
'bility. It also offers an example of a phased development 
complex, complete with diagrams. 

Gonino, Vince. "Cortland State College's 100 Per Cent Center". 
Sc>iolastic'Coach 46 (January 1977): 24-28. 
This article describes the facilities in the three levels of the new 
Physical Education-Recreation Center at State University Col- 
lege at Cortland, New York. A description of size (squar# 
footage), spectator capacity, and activities provided for in each 
area 's giver 

Gordon, Barclay F., and Hoyt, Charles K. "Building for Sport". 
Architectural Record (February 1977): 115-130. 
This article shows many new sports facilities, Including pictures 
and floor plans. 

"Go West, Young Gym Designer". Scholastic Coach 42 (January 
1973): 11. 

The new West H.S. In Wauwatosa, Wisconsin, In addition to all its 
other facilities, has a splendid physical education complex. This 
complex consists of three gymnasiums which may.be divided 
into halves, a swimming pool, a diving pool, locker rooms, and 
staff offices. By having such a well planned facility, students may 
participate in many varied activities In this new study hall modular 
school system. 

Hill, Frederick. "Physical Education Facilities for Senior Citizens". 
American School and University 48 (December 1975). 
The author shares Ideas that were Implanted in three new 
community centers i:o facilitate senior citizen's needs. The area's 
usefulness was so evident that PTA's. scouts, faculty clubs and 
many others made the rooms a mecca in constant use. 

Hodges, Patrick B. "Unlimited F^&Hities On A Limited Budget". 
Journal of Physical Education and Recreation. 47 (April 

1976) . 

A school's physical education complex that ir. really the entire 



community's is the topic of this article. This is the story of the use 
by J. Sargent Reynolds CO of already existing cfflnmunity facili- 
ties/parks, recreational fields, playgrounds, bowling Alleys, golf 
courses and others. 

Jensen. Clayne. ''An Activity Center For Both Athletic Events and 
Cultural Events". Journal of Phyalcal Education and Recr»* 
ation(April1 975): 28-29. 
' This article deals with the design arid use of the Marriott Activity 
Center at the Brigham Youog University cainpus. This is the 
largest facility of its kind on any university campus in the world. 

Keiier, F.J. "Making The Most Of Your Old FacjUlies'. JOPER 42 
(June 1971): 28. ^ ^ 

Mr. Keller attacks two problems; restoration of facilities and 
scheduling facilities. The author cites examples of restoration In 
ceiling, flooring, pools, and other a'^eas as money saving and 
sensible. 

Marlin. William. "The Growing of Grids". Architectural Record 

(Aprii 1977): 107-112. 

This article displays and discusses the Fumihiko Maki Central ' 
Building at Japan's Tsukuba University .-which houses both the 
fine arts and physical education departments . 
McCoy. William. "Schoft-Community Rec Center". Scholastic 
Coach 39 (January 1970): 14. 

Westchester County, N.Y. has a new facility to complement the 
recently completed middle school, which is also designed to t>e 
used by thrf community. Facilities include a 10.000 square f6ot 
gjymnasiurn, and a 110 by 176 foot indoor-outdoor swimming 
pool, whict) has a fabric convertible roof. ' 
"Modernistic High School Sports Complex". Scholastic Coach 41 ' 
(January 1972): 12, 13,87. " 

This article describes the new sports corpplex just built in 
Ralson, Neb. for $18.40/square foot. It explains the reasons 
behind the horseshoe shaped qomplex. Thp complex Includes * 
three basketball court floors, 3,000 folding seats, a 75 foot pool, 
aqother station 35 by 108, four locker areas, laundry room, capa- 
city of 500 for seating in the pool area, coaehes conference 
room, storage rooms and training rooms. 

Moriarty, R.J. "PERT Planning For Physical Education Facilities". 
CAHPER Journal (August 1973): 33-36. 
This articfe Outlines Progranh EvaluatlonReview Technique as an 
. effective method for initiating and malntalninostructure in order 
to ac 'ieve completion of a complex programdemanding main- 
tenance of cooperative effort such as those needled In facilities 
planning. ' ^ 

National Conference on Areas and Facilities fonHPER. "Physical 
Education Facilities". HPER 1965. ^ 
Guidelines for sound programs and use of physical education 
facilities. 

Olsen, Garth R. "Creative Guidelines for Using Multipurpose Sports 
Facilities Journal of Physical Education and Recreation 

(April 1975):«3-34. 

This article stgtes suggested guidelines to follow and various 

aspects to think about when the demand for facilities becomes 

quite large. These guidelines include control, scheduling, prior-^ 

ities of use. 2[nd maintenance. 
Penman, Kenneth. Planning Physical Education and Athletic 

Facilities In Schools. 1977. John Wiley and Sons. Inc. 

Places great emphasis on the beginning plans. 
"Physical Education Center Built 'Underground' " American 

School and University 15 (March 1975). 

Detailed description of Columbia University's new athletic facility; 

1 1 0,CX)0 square feet of space with a great deal of it underground 

in an attempt td preserve the aesthetics of the existing land. 
"Pre-Engineering Buys More Sports For Less Cash". American 

School and University 46 (August 1976). 

This article concerns a design/build contractor who combined 

conventional methods and materials with a pre-engirfeered 

system to build the Dayton University Physical Activities Center 

for just $23/s(!iuare foot, * 
Scott, Harry A. and Richard B. Westkaemper. From Program to 

Facilities in Physical Education, IHarper and Brothers, N.Y ' 

1958. 

Provides an overall view and beginning steps to physical educa- 
tion facility planning. 

Stillman, John. "The Sgorts Hall: One Problem With Many Solutions" 
Education, Volume 126. June 1978, pp. 477-480. 
Tells of the development of sports halls as an integral part of the 
British Educational System. 

Thomas, Nancy and Robbins, Leslie. "An Elementary School Physi- 
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cal Edi/catlon Complex" Journal of Phyalcal Educa^N^d and 
R^craation 47 (September 1976). 

This article gives a verbal description of the facilities that are 
located in and adjacent to an elementary school In Ocala, 
Florida. They list currlcular philosophy and offerings that were a 
guide to construction of this facility. 

"Xaverian Sports/Arts Centre". Tha Archltacta Journal 165 

. (February 1977). 

The r\eH sports/arts centre at Xaverian College outsideTof Man- 
chester allows both of Its titlexomponunta to coexist efficiently, 
effectively, and progf'essively in one complex, A brief explana- 
tion of pliilosophy, construction find design are included. 

PU^NNING FOR DUAL USE 

Boycheff, Kooman "Trends In Planning of Rec-Sports Facilities". 
NIR8A Volume 1, Number 1, 1977. 

Discusses trends In developing more adequate facilities in 
recreation and Intramurals In universities. 
"BuildlngFor Changing Funptions". American School and Unl- 
varalty 48 (June 1 976): 50-51 . 

Indiana University is planning extensive expansion over the next 
10 years and buildings will only be built as they are needed. 
Meanwhile, a buildlr-g is undergoing construction which will be 

> able to satisfy the present needs of the university: it will feature a 
student union and library. 

Callington, Brian. •Implications of Dual-Usa facilities for Teachers 
of Physical Education *. British Journal of Physical Educa- 
tion 5 (September-October 1974): 87. 
This article discusses the dual^use 6f sports facilities by physi- 
cal education classes as well as the community. It emphasizes 
the relationships of objectives and needs of the student in 

^ reference to the facilities and educational program implennented 
for him. 

Carlson, Jerry. "Sharing Facilities". JOPER, June 1978. pp. 34-36. 
Contains information concernirrg the sharing of facilities by three 
agencies. 

Cox. Jim. ** Activity Complex". JOPER, June 1978, pp. 41-42. 
Contains information about a multi-sport community college 
facility. 

Dyer, Timothy. ''School and Community: A New Partnership for 
Wayne-Westland". CEFP, September-October 1978. 
Discusses the cooperation lilized wherl facilities are jointly 
^ used. • • > 

Educational Facilities Laboratories. ''Physical Recreation Facilities" 
Educational Laboratories, Inc. 19Y3. 

Discussed the different forms and uses of today's recreational 
facilities. 

Gilbert, Thomas L "Success Stories in Multiple Use" Parka and 
Recreation 12, (February 1977). 

.Section 201 of the Federal Water Pollution Control Act Amend- 
ments of 1972 authorizes grants-in-aid for construction of facil- 
ities which combine open space and recreational acc^s.s to our 
waters with wastewater treatment facilities and sewers by cities, 
town, and sewer districts. Examples of many such facilities are 
given. 

Gonino, Vince and Thomas Steele. "Multipurpose Facility. JOPER, 
Volume 48. Number 9, 1977, pp. 3S-37. 
Describes the guidelines and planning process utilized by Cort- 
land when the IPO acre Physical^ Education and Recreation 
Center was built. 

•'High School Built For The Community". American School and 
Unlveralty 48 (May 1976): 94-96. 

This aitlcle deals with the use of the school for the total 
community. The school design is open and adaptable to a wide 
variety of community educational programs and activities. Over 
100 different organizations make use of the school. 
Jensen, Clayne. "An Activity Center For Both Athletic Events and , 
Cultural Events". JOPER 46 (April 1975): 28. 
This article describes the Marriott Activity Center at Brigham 
Young University, designed to accommodate cultural, as well as 
athletic events. The facility is used several times a week for 
athletic contests, student assemblies, and cultural events 
Mclntyre. James P. "Recreation Facility Fills The Bill for Boston 
College". College Movement 9 (August-September 1 974): 40- 
41. 

Boston College's multipurpose facility and how it has positively 
affected the school and community is discussed. Also included 
are problems of meeting construction costs and annual operat- 
ing costs. 
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^ Phyelcal Recrei^lion Facilities; A Report From Educational 4 
Laboratories. Educational Facilities luaboratories, Inc. Wintry 
Press Ltd , New Vork 1973. 

A report ^hat focuses upon the flexibility available for competK 
five programs, education curriculum and recreation through 
V . ^ comparative usage of Innovative and alternative facilities. The 
\ /.areas covered plctorialfy and by discussion are updatln^ old ' 
places, techniques for new places, shared facilities arid low 

• cost-per-uae facilities. 

"Raising the R(ooftops Consclencness". Parka and Recreation 12 

(April 1977). 

With space becoming a probWm In America's cities, both public 
and private sectors are lieginnlng to realize the value of rooftops 
as living space. Care must betaken In planning of such ffy^illties 
to Insure scffety of people and the building. Such planning not 
only enhances the beauty of the property, but also increases the 
value of the property. 
Schaake, Larry D. •^Balance-Variety". JOPER, June 1978, pp. 46- 
47. . ' * 

An article concerning the multi-use and multi-sport facility at 
Southern Illinois. 

• Sharing The Show". American School and Unlveralty, April 

1977, pp. 24-25. 

Contains information on the feasibility of community and school 
use of the same facility. 

Smith, Vern;"Recipe For A Major College Multi-Use Athletic Facility" 
Athletic Administration 12 (Spring 1977). 
The University of Toledo built a new $7.25 million multipurpose 
athletic facility which can ser "XXW people. This article explains 
the many uses of the builuing and how the facility was con- 
structed to get maximum use. 

"Sports Facility For Upstate New York." Architectural Record 
(March 1975): 121-126, 

^A sports facility at Potsdam, New York that is used and enjoyed 
by community groups and intramural student programs, as well 
as by varsity teams, includes a gymnasium, swimming pool. Ice 
rink, track and exercise area. 

"Sport Facilities: The New Breed" Phi Delta Kappa 56 (November 

1975): 24-26. 28, ^ 

Sporjs facilities of the future must meet needs not only of the ■ 
school population, but of the surrounding corrffnunity. To ac- 
complish this, schools and communities must work together to 
keep costs down'; som^ ideas are given to this end. 

Tenoschok, Michael. "After Hours Community School Programs", 
OPER, Volume 48, Number 9, 1977, p. 38. 
Gives suggestions to the use of the school for community 
recreation program? after school hpurs. 

Watkins. Wi<liam, "Administrative GuicJalines for Community Use of 
Physcial Education and Recreation Facilities" JOPER, Volume 
49, Number 9, 1978, p. 32. 
Guidelines for the construction and use of facilities. 

Woods, John. "New Dimensions". JOPER, (June 1978, p. 37. 
Discloses a new seating design with spectators in mind as well 
as dual use as an audiovisual classroom. 

Woodruff. Alan P. "Movable Walls Do Not A Flexible Building Make" 

• Amerlcen School and Wnlverslty, 48 (May 1976): 37-39. 
The author discusses flexibility: what It has meant in the past and 
what it must mean In the future. He outlines a planning procedure 
(spactf consumption and configuration planning) to determine 
how much flexible space is needed In any given school. 



OUTDOOR FACILITIES 

ATHLETIC FIELDS 

Bureau of Outdoor Recreation. Outdoor Recreation Space Stan* 
dards, United States Government Printing Office. Washington 
D.C.. 1967. 

Daniel. W H., Robey, Melvin. and Freeborg. Ray. "Rootzone Sys- 
tems lor Natural Turf." Scholastic Cotoh XL (JanudfY 1975): 
24. 

This article contrasts construction of four types of natural {u\1 for 
athletic fields which cut down on climatic problems; prescription 
athletic turf, the sand bed method, adding sand to soil, and the 
natural soil. 

Delameter. James. Design of Outdoor Physical Education 
Facilities for School and Community, Columbia University. 
N.Y. 1963. 

Departments of Army. Navy. Air Force. Planning and Design of 



Outdoor Sports PacllltiM, United States Qovernment Print- 
ing OHIce, Washington, D.C. 1967. 
. "Football Raids Need Yssr-Round Care." Cramor - Tha FIrat 
• Aldar44(ApfHl975):8. / ' . 

Discusses care of the football field (Qrass) used by the band, 
teama, and physical education classes. Also deals with the 
ultimate gra'ss field known as PAT (prescription athletic turf) now 
In use at Purdue University. * ,\ 

Gardner. John C. "Tender Loving Care For Athletic Relds." 
Amarican School and Unl varsity, (June 1977). 
Lists a schedule to follow' for in*season and out-of-season 
maintenance of your football field. Discusses liming, watering, 
mowing and dipping, aarifying and marking the field. 

••Real Turf Raids Staging A Comeback'Tha Athlatic Journal LV 
' (January 1976): 44. 

Hi-Play Systems of PortlAid< Oregon, developed in 1968. haa 
designed a football fielil of real grass which is grown w'^out soil. 
The grass is jrown from seed and fed aHiflciaity. Water draina 
directly into drain pipes. In this artlbie. Hi-Ray cites its advan- 
tages over artificial turf. 

Roberts. J.M. Sporta Facllltlaa American Society of Landspace 
^ Architects Foundation^ McLean. Va. 1974. 

Robey, Melv^n J. "Real Grass Athletic Fields." JOPER XLVi p. 27. 
Mr. Robe* describes prescription athletic turf as ijs\ alternative to 
artificial f Jrf . giving pertinent information about PAT in thia article. 

Robey. Melyin J: and Daniel. William H. "Maintenance of Athletic 

Relds." Athlatic Journal 51 (April 1971): 68-70, 81-82. 
' The auperintendent of Athletic Facilities at Purdue together with 
a Ph.D. in Agronomy tell how to maintain the turf of athletic fields. 

* They advocate the use of known agronomic princlplea concern- 
ing selection of adapted grasses, fertilization, and watering 
along with manicuring procedures of aerification, top-dressing, 
i:^stljclde ^plication, overseeding. drainage improvement, 
plugging and rolling. 

Thomas. Roger. "The Greening of a Ball Field." Parka and Racraa* 
tlon (July 1977): 54-55. \ 
This article nresents a well planned step-by-step program for 
proper turl renovation for athletic fields^ It describes! the steps 
taken to restore the Horlick Athletic Field in Racine; Wisconsin, 

Watson. James R. "Coping With a Water Shortage." Parka and 
Recraatlon (July 1977). 54-55. . 
A leading argdnomlst presents an 8 point program designed to 
help the facility manager preserve a green healthy turt during 
timas'of forced -wdter conservation in the hot summer months. 

^ CAMPING 

Armstrong, Robert J. "Camping Maintenance Is a Year-Round Job. 
Camping 47 (May 197*): 14. 

Preventive and year-round maintenance appear to be the key 
V cures >o camp deterioration, vandalism, decreased camp appeal, 

anr< wasted monies. Contrary to public belief, camp equipment 
does not last forever, fhis Is a reul eye-opener for th6 camp- 
oriented. 

Elson. M. "An Economical Way To Rebuild Our Camp Dining Hall. * 
• Camplns Magazine ^ (1973): 41-42. 

The author describes a dining hall that was pre-engineered to 

save money. Companion materials and labor were supplied 

locally. The buiioing was built rapidly and designed so that future 

expansion would be easily possible. 
Joseph, L. "Designing A Camp Kitchen With A Future in Mind." 

Camping Magazine 45 (1975): 18. 26. 
' This article explains considerations to be made in planning a 

camp kitchen to maximize efficiency and minimi* costs. 
Sanborn. R. "Year Round Usage of Camp Facilities." Camping ^ 
. Magazine 45 (1973): 8, 10. 

A panv^l of camp directors from across the country explain how 

they use their camps throughout the year. 

rsGOLF ' 

Cornish. Geoffrey, "Golf At The Town Dump." Parks and Recrea- 
tion (iviay 1977): 28-29. \ 

This article deals with conversisqTo^ a ^ov^n dump to a golf course 
and irrigation of the course with treated sewage. Examples are 
given from around the counK/. 
Fream, Ronald. "Bringing Golf Links Up To Par.'* Parks and 
Recreation (December 1976). 

This article deals with the importance of long range planning and 
use of expert consultations, includes list of some areas in which 
golf courses could be improved, both visibly and playing-wise. 
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Fream, Ronald. 'Tee Off With Creative Planning." ^rka and 
Racraation X (August 1975); 20. 

Thia article ahowa need for publk: municipal golf couraaa. It 

^ cHacussas sraas of concern when building s golf course such aa 
site selection, daaign, conatruction coati. plana and'bpecifh 
cations, operational coata. krtd a poaalbia way for continuing 
revenue to pay off nrKMlgage and maintenance. 

Qreben. Seymour. "The St. Andrewa of FriA>ee Qotf.-' Parka end 
Reoreatlon 1 (October 1976): 22*23. 
Friabee golf la becoming popular throughout Anwrica today with 
an appeal to people of all agaa. The author cites the Im Angelea 
County example and telia of the logistlca in planning, con- 
structing and operating auch a courae. 

"Tbe>tols Is The Goal." Parka and Recreation 1 0 (May 1 976): 37. 
^^iB article reporta that there are 3 baaic atylea of golf holes, and 
architaota should design new courses utilizing all 3 atylea In 
order to offer the golfer the most fair test of this skills. 

Wagnaw. R. and Walter, F. "Three Bulkllnga By Clovta Heimaath." . 
Architectural Record CLVIII (September 1975); 10M07. 
Deiigna for a church, school Wbmi, and public golf courae are 
diacusaed, analyzed and lliufitrated. Dealgns reflect Meimaath'a 
belienhat, "A building . . . muat grow out of the beat thinking we 
can manage about how people will uae and understand and be 
moved by a building." 

"What To Look For At A Qoif Meeting Site." Recreation Manafle* 
ment (December 1972): 48. 

This article provides a checklist on how to select a golf aite for 
business meetings, it explaina what to look for in the course, 
clubhouse, staff and so on. 

OUTDOOR TENNIS 

Gnaedinger John P. "Subsoil: The Tennis Court Foundation." 
Tennia Induatry 4 (February 1976). 
This article discusses different types of soils and their effects on 
a tennis court. The author also discusses waya to avoW or 
minimize problems. 

"Hpw To Design And Build Reinforced Concrete Tennis Courts." 
Concrete Construction 22 (June 1977). 
This article deals with various Bspects of cpurt construction, 
such as site selection, drainage, layout, concreting procedures 
and finishing. It also cites some possible problems to be aware 
of. 

Jares, Joe. "Another Pui-Up Job, The Portable Tennia Courts Go 
Wherever Vou Go." Sports Illustrated 45 (August 1976). 
A new invention in tennis is called "Port-a-Court." At a price of 
$1 ,500 it can be bought and transported from roof top to parkinq 
lot and stored in an area of only 40 cubic feet. 

••pr iiie Tennis: Holding Court On Today's College Campusea." 
American School and Unlveralty 48 (June 1976). 
The Increasing Interest in paddle tennis means new methods of 
construction, materials and motivations, as discussed in this 
article 

, "What's The Big Idea." Scholaatic Coach 42 (January 1973): 14. 
Description of recent innovations in athletic facilities and equip- 
ment such as "Court Cover f(fr tennis. 
Whalen. Joe. ^'Construction Today." Tennis Industry 1 (March 

1973): 6. 

This article makes some suggestions that should be helpful if 
one is planning a multi-court tennis facility. The things to^be 
considered Include number of courts planned, type of member- 
ship, projected percentage of young players, surfaces, clientele, 
. type of terraih. 

Whalen, Joe. "Construction Today." Tennis Industry 1 (May 

1973): 5. , 

There are many items to be considered when choosing the type 
of surface for a tennis facility. These Include the players' choice, 
budget available, maintenance available, court supervision, 
' climate and whether courts are indoors or outdoors. 

LANDSCAPING 

American Society of Landscape Architects. Handbook of Land; 
scape Architectural Construction, American Society Land- 
scape Architects Foundation, McLean Va. 1975. 

Christiansen, M. 1. Park Planning Handbook* John Wiley and 
Son. N.Y. 1977. 

PARKS AND RECREATION 

"An Urban Alternative: Making Do With Volunteers." ParKs and 
Recreation 12 (March 1977) 
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This article discusses how, in many large cities, volunteer groups 
have taken It upon themselves to constmct and monitor urban 
recreation facilities. 
Arthur, Gary. "The Ocean Bowl Story." Parks and Recreation II 

(December 1976): 14-17. 

The Ocean City, Maryland recreation department has developed 
facilities for sra^boards including ramps, bowls, and valleys 
made of asphalt tOH^ovide a recreatlorv area for skateboard 
enthusiasts. 

Behrend, Cathie. "Recreation At Your Doorstep.^Perkt and 
Recreation 12 (June 1977): 54. 

The City of New York has taken recreation to the people; they use 
alt^obile recreation unit which can be attached to a truck and 
hauled to various parts of the city.^Some of these mobile units 
Include a boxing mobile, sportmoblle and swlmmoblle. 
Brown» .<ames. "A Million Dollars Worth of Growth." Parks and 
Reci nation II (June 1976). 

This article details growth of the Dalton, Qa. park and recreation 
system. Many of the reasons for success' are polntec^ out. 

Bueljkel, Nancy L. "Construotton Crew Earns School and Com- 
munity Credit." Parks and Recreation II (May 1976): 30-31 
Buerkel reports on the construction of a recreation facility In 
Pontiac. Michigan utilizing workers wl o are 15 to 18 yea. old 
students In the high school's vocational programs 

Buikema, Kent. "Centennial Educational Park." JOPf£R (September 
1976): 20-21. • 

This article deals with four comprehensive high schoQis on one 
site and the facilities that are built on that site. Indicates how the 
specialized facilities are shared within the school district. 

"Building For Sports.'* Architectural Record 161 (February 1977): 
115-130. 

This building type study includes sections on the Uptown Rac- 
quet Club in New York, a National Park Service(.Stable in Wash- 
ington. D.C.. the Hamplden Country Club in Hampdbn, N.J., and 
The Marin Tennis Club in San Raphael, Calff. 

Bureau of Outdoor Recreation. "State and Local Recreation Round- 
ups." Outdoor Recreation Action 40 (Summer 1976). 
Due to the celebration of the bicentennial, rtiany communities 
throughout the U.S. established recreation programs and 
opened many outdoor areas for recreational purposes. This 
article lists salhples of these projects according to state and 
provides a small synopsis of each of the undertakings. 

Cantwell, Robert. "Oh. Can't You Hear The Whistle Blowing". 
Sports Illustrated (August 1976): ^4-26. 
Converting old railroad lines into usable recreational areas is the, 
new idea p assed by Congress at a tune of $20 million. Across the 
U.S.. states are renovating lines Into nature trails, hiking paths 
and cyclist trails. This recreational Innovation Is "simple, ch^. 
and practical." 1% 

Corrado, Paul. "Designing Playgrounds for Multifamily Dwellings.** 
Parke and Recreation. Voluale 14. Numbor 2. 
Gives construction guidelines for developing play areas in 
housing developments. 

€ross, Gertrude. "The New Leisure Class: Gray But Not Blue." 
Parks and REcreatlon 12 (June 1977): 32-35. 
Cross points out the necessity of recreation for people ranging in 
• age from 50 to over 90 years and makes suggesJtions on how to 
achieve this goal. 

Flynn. Richard B. "Community Recreation Facilities." JOPER 
Volume 48, Number 8. 1977. p. 33. 

Contains information on the construction of a community center 
for n^ 'lti-ust by a variety of agencies. 

Gold Seymour M. "The Fate of Urban Parks." Parks and Recrea- 
tion (October 1976). 

The author mentions problems urban parks are faring, and lists 
suggestions for changee on both local and regie. : levels. He 
stresses that parks must make changes to meet th^changing 
ne6d8 for today's society. 
Graves. Charles M. "Siting Sports Facilities." Parks and Recrea- 
tion (August 1976): 21-22. 

This article describes the procedure to use to pTace Softball 
^ fields, football fields, tennis courts and swimming pools so that 
' the players are not looking into the direct rays of the sun. 

Includes diagrams. 

Hulvershorn, J. Kip. "Recreation Complexes." JOPER, Volume 48. 
Number 9. pp. 45-47. 

Major emphasis of this article is on the construction of outdoor 
facitities in conjunction with new indoor facilities. ^ 



Kennedy. Ray. "Miracle In The Meadows." Sports liluetnted 

{September 12, 1977). 

The article discusses the construction of the Meadowlands 
Sports Complex including financing, promotion and public rela- 
tions. The article Is beneficial for those planning a major sports 
complex since It describes many of the problems that will be 
encountered. 

Little. Rufus. "Project Adventure." JOPER , 47 (June 1977): 13-16. 
This article describes how pretuct adventure brings Outward 
Bound type of experiences to regular physical education 
classes, using trees, open fields, empty lots, buildings or what- 
ever else is available near the school. 

"Programs Are For People.*' Parks and Recreation 12 (June 
1977). 

This article deals with the struggle between conservationists an* 
recreation programmers in terms of utilization of parks and 
recreation areas; conservationists fighting to keep parks in a 
natural state, and programmers fighting to change parks to meet 
the needs of the people. 

Rentz, Noel. "Community Service Program Nets New Recreation 
Facilities.'' Recreation Management, November 1977. 
Deals with a work study program which employed local youths to 

- build a recreation facility. 

Robbins. Guy E. "Build Bike Paths To Last." American City and 
County Magazine (April 1977): 70. 

Concrete construction of bikeways is encouraged for durability 
and economy. Subgrade preparation, mix design, placing, finish- 
ing, crack control and curing are covered. 
Wilder. Robert. "EEI; A Survival Tool." Parke and Recreation 1 2 

(August 1977): 22-24. 

It has become necessary for park anci recreation departments to 
justify quantitatively their needs for more recreation facilities. To 
do this on the basis of a social^ cost-benefit analysis, it became 
necessary to devise the economic equivalency index. This index 
states the social value of a recreation center into dollar terms. 
Toung, Eugene. "Interstate Land For Municipal Parks." Parke and 

Recreation (.April 1977): 37-38. 
• The East Baton Roug^ecreation Department has obtained a 
40 acre traet cf grassy 'and beneath an interstate highway for 
construction of a new pt0rk. Known as Expressway Park, it 
contains everything from picnic facilities to bike paths. They have 
begun development on the other side of the expressway "to 
enhance" the beauty of the expressway, but most importantly, to 
provide multiple use by the public. 

SCHOOL PLAYGROUNDS 

Bledsoe. Audrey, "Playscapes. Sculpture-Playground In Atlanta." 
School Arts 76 (April 1977): 22-25. 

A playground in Atlanta has sculptured equipment instead of 
staiQless steel and cast iron. The equipm3nt shown is very 
functional and aesthetic. 
Broekhoff. Marna. "A Playground To Stretch The Imagination." 
JOPER, (October 1978): pp. 27-28. 

Deals with the planning and construction of an unique play- 
ground. 

' Burke, J.E. "How To Buy Playground Equipment," American 
School Journal CLXII (February 1975). 
This article discusses various types of equipment including 
surfacing, sliding boards, climbing apparatus, swings and much 
more. Safety, durability and cost of each piece of apparatus is 
also mentioned. 

"Color*Coated Playgrounds." American School and University 

(June 1976). 

Shelter Rock Elementary School in Manhassett, N.Y. recently 
. recoated the playground and basketball court with colored 
materials. This was done at low cost by the custodians and pro- 
duced more activity by the children m6 easier supen/lsion. 

"Everyone Can Play." Nation's Schools 2 (February 1975). 
T^ls article tells how Madison School in Sheboygan. Wisconsin, 
built an adventure playground that would accommodate normal 
and handicapped children. 

Friedberg, Paul M. "Taking Play Seriously: The Experimental Play- 
ground." American School and University (June 1976). 
An interview in which FridCtberg discusses the basic concepts 
underlying the need for and development of a playground to 
encourage experimental play by young children. Numeroul. 
photographs illustrate the ideas discussed. The dlscussion\ 
centered on Friedberg's book. Handlcrafted Playgrounds: 
Designs You Can Build Yourself. 
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Haher, John. "A Recycled Playground." ^PER 46 (January 1977), 
An elementary PTA used discardelybusiness and industrial 
materials to build an inexpensive but useful playground. A brief 
discussion on what materials were gathered and how they were 
distributed foliows.^ 
Johnson, Ronald. ''Differences In Choice Of Areas For Recreation." 
- CAHPER, July-August, 1978, pp. 50-55/ 

Contains data for the development of playgrounds. 
Kidder, Worden. "A Rebuilt Playground." JOPER 47 (September 
1976). 

This article describes the rehabilitation of a playground in 
Minneapolis, Minn. Parents built the playground for $6,300 and 
contractor now put Its worth at over $100,000. 
Ucht. Kenneth. "Safe Playground Design." American School ar)d 
University 47 (December 1 974): 23. 

An excellent article on playground design wDth an emphasis on 
safety. The article deals with site selection, surfaces, matting, 
apparatus, and objectives of the playground, "The playground 
should have challenge&while minimizing danger." 
Moore, Jane, B., Bond. Aletha W., and Cobb, Jane. "An Experience 
Center for Elementary Physical Education." JOPER XLVi (Janu- 
ary 1975): 21. 

This article advocates doing '^way with playgrounds in the tradi- 
tional sense so that an atmosphere more conducive to develop- 
ment of motor skills by movement exploration may be buiJt. 
Sketches of the author's views are given. 
NationaPRecreatlon-and Parks Association Research Team. "Play 
^ Streets/' Journal of Laltura Ratearch VII (1 975). 

This article examines some of the recent attempts to provide 
play streets in New York. Under such a scheme, pedestrian and 
vehicular traffic are separated. Mention is made of mobile 
recreation vans bringing facilities to the users. . 
Pattner, Richard. "Playgrounds Aren't For Playing: Playgr. unds Are 
For Growing And Learning." The American School Board 
Journal. 

Espouses the belief that a playground is as important as a 
schoolhouse and should be accorded comparable ooncern and 
' (f consideration during its design and construction. 

"Raygrounds From Junkyards." American School and Unlve^ 
i^lty 44 (Ay^ust 1972): 22-23. 

A short article on innovative possibilities for playground equip- 
ment. Several before not-thought-of ideas are expressed with an 
address to write for more information. 

Rutledge, Arthur J. "Playground Design With A Motive InMind." 
Parks and Recreation 0 (February 1975): 20. 
This article describes in general terms, a playground design 
which fits a theory of play developed by Michael Ellis. It lists the 
advantages of this new playground against the traditional and 
adventure type pla/grounds. 

Staffo. Donald. ^'Children's Play Area." JOPER Volume 46. Number 
9; p. 39. 

Concerns the construction of playground with volunteer help and 
materials. 

Suter, Antoinette B "A Playground— Why Not Let The Children 
Create It?" Young Children 32 (March 1977)- 19-24. 
This article presents ideas for construction o\ play areas for 
children, by children, with movable equipment. Types of mater- 
ials that can be used are suggested, safety precautions listed 
and rules to be used. 

Thompson, Donna. "Space Utilization: Criteria For The Selectir>n of 
Playground Equipment For Children." Research Quarte 'ly 47 
(October 1976). 

By studyi'^g the different ways a child moves it is possib.e to 
choose eqijipment to CT)hance these movements. Equipment 
can be reiated on the basis of its contributrion to education of a 
child within a curricular framework and not just for recraational 
^ value. 

Wallach. Francis. "Keep The Dragon Off Your Playground." Ameri- 
can School and University. (January 1978): Volume 50. 
Number 5. pp. 26-28. 

Contains information about the Consumer Products Safety Com- 
mission and their recommendations for safe playground equip- 
ment. 

Wallach. Francis. "Mobile Playgrounds Save Money." American 
School and University. 45 (April 1973). 
This article shows savings due to mobile facilities whii.h enrich 
existing activities as well as provide services to otherwise 
neglected areas. * ^ 
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Webb, James L "Vita Parcour.\ American Style." JOPER XLVI 
(October1975): 24. 

This article deals with a new idea from Switzerland which 
combines Jogging trails and exercise stations. The basic Swiss 
•idea is applied to American ideas, but altered somewhat. Such a y 
course is described and planning is discussed, illustrating types ^ 
of equipment and materials used for their constf;uction. 

SKATING RINKS 

"Arena Components." Hockey ahd Arena B\z 5 (February 1977). 
New developments are discussed Includlrrg the turnkey con- 
cept plastic ice sJrfaces, lighting and energy considerations. 

"Basrc Steps In Planning and Building An Ice Rink." A Trade and* 
Sport Publication U.S. Hockey B 12, Volume 1 (October 1973). 
Jh'A guide is four articles from the magazines Rink and Arena 
and include' 

Part I — the advance work. This is selection of the location and 

type of rink, ' 

Part II — rink construction and operation. 

Part III — bids and how to handle them. 

Part IV — management. 
The articles stressihe use of experts and experienced people 
foj guidance. ^ ^ 

''GovernmentFunding For Ice Facilities." Hockey and Arena Blz4 
(December 1976). 

Here is an outline for funding ice facilities from the Federal 
Government'through provisions in the Land and Water Conversa- 
tion Fund and the Public Works Act. 

"How a Small City Plans and Constructs a Multipurpose Area." 
Hockey and Arena. Biz 4 (September 1 976). 
A step by step accognt of financing and planning a multipurpose 
ice facility with special regard to community acceptance and 
level-headed leadership. 

"The Systems Approach To Skating Rinks." LT.P. Enterprises, 
1973. 

LT.P. Enterprises has a system for building ice rinks which 
- seems to be very economical and efficient. They have the four ■ 
systems of structure, rink boards, refrigeration, and maintenance 
and management. 

SKI AREAS . 

Balosky. Patricia. "Introduction to Skiing On Dry Land." JOPER 43 
(January 1972): 62. 

A dry land skiing unit has been taught for several years in a 
California high school. Its main purpose is to expose students to 
fundamentals of skiing In areas where snow is not available but 
ski areas are accessible. 

branch, James, and Rowan, Davtd. "Developing An Urban Ski 
Facility." Parks and Recreation 10 (September 1975): 21 , 5?. 
This article prqvides a detailed account of ski resort develop- 
ment focusing on terrain, climate, and temperature. Co-authored 

• by the president of the Association of Ski Area Consultants, it 
provides' Excellent aspects of skiing according to public 
demands 

Johnson, H.C. "Landfills to Ski Hills." Parka and Recreation (May 
1976). 

Solid waste disposal is a major problem to most cities but in a 
suburban Chicago area several city landfills are being converted 
into public recreation faciiities. Hilly areas are being turned into 
ski slopes and master plans cafi for sled ahd toboggan runs. 
Zingdale. Donald P. "'A Skiing Facility For The College Physical 
Education Program." The Physical Educator 29 (March 1972): 
3-5. 

With today's college student turning more and more to skiing as a 
leisure time activity, this Ohio State author outlines a program 
suited for adaptation to any university or college situation. 
Special attention is given to available terrain, type of snow, 
recently developed surfaces, ski tows, and lighting for rDlqht 
skkiing. ■ / 

SWIMMING PQOLP. 

"A Safer Splash." American School and University Volume 49, 
pp-26-27. 

Contains information on a pool renovation. 
"A Swimming Pool Gets Second Life." Parks and Recreation 6 
(May 1971). 

When the Greensburg, Pa. YMCA decided to build a new 
Olympic size pool they didn't want to lose the use of their old 
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pool, 80 a new aluminum liner was added to the old pool. This 
brought It to a depth of 42 Infches and It Is now used ab a training 
pool. 

Bonebrake, Case. "How Much Does It Cost to Operate Your Pool." 
American School and Unlvarslty 1 Voluma 50, Numbar 1 , 
p. 44* 

V Provldos lnform*tloh about oparating costs of pools. 
Capulll, Angalo. ''Cutting Costs With An Automatad Swimv 

ming Pool." Amarlcan School and Unlvarslty 48 (June 

1976). 

This article explains how automated control of swimming pool 
chemical balance has saved an Illinois school and park district 
more than $5,000 a year since 1972. In addition to operating 
completely unattended with requiring calibration for a predict- 
able 10-20 year functional life span, the real benefit is t^ie better 
quality weter. 

Council Nat. Coop. In Aquatics. Swimming Pools, AGulda to 

Thair Planning, Dasign and Oparatlon. Hoffman Publishing. 

Fort Lauderdale, Ra. 1972. , 
Gross, F.L Handbook of Swimming Pool Cgjiatroctlon, Main- 

tananca, and Sanlti|tlon. TechnomicTubilshing Company, 

Westport, Ct. 1974. ' 
Dawes, John. **Spatex 78." Tha TImas Educational Suppla- 
. mant Number 3270 (Fel^yary 10, 1978): pp. 35-38. 

This article deals with new offerings in pool facilities. 
"How To Detect and Control Pool Problems.*' Racraation Managa- 

mant (May 1972): 8. 

This article gives advice on how to eliminate some common pool 
problems. It explains how to eliminate algae invasion, overcome 
cloudy water, and the relationship of burning eyes with chlorine 
content. 

"Learner Pool Teaches Kindergartens to Swim." Amarlcan 
School and Unlvarslty (August 1973): 32. 
This article discusses the "Miracle Learner Pool," designed 
specifically for instruction rather than recreation. It allows for a 
charted bottom, making group control easy, uniform depth, .^nd 
adjustable and heated water. It may^be installed for less than 
$5,000 and is movable. 

Levenson, S. "Swimming Pool Hazards." TImas Educational 
Supplan^ant 2943 (October 15, ^971): 51. 
The author explores the hazards of incorrect chemical usage in 
pools. He cites a lack of exf)erienced people in chemical usage 
as a main reason. The article '.ists many hazards and their 
corresponding corrective measures. 

Mason, James G. "Indoor Swimming Pool." JOPER Volume 48, 
Number 9 (1977): pp. 42-43. 
Contains a description of a year-round use facility. 

"Pools for Schools: Great Britain." Tinas Educational Suppla- 
mant2915(April2, 1971): 54. 

After justifying the ne^d of a swimming pool in all schools, the 
author advises the* correct steps in acquiririg a pool. Choosing, 
financing, and maintaining the pool contributes to the bulk of the 
article. Two supplementary articles discuss reasons for an ele- 
mentary and advance pool, and hydro-therapy. 

"Solar Pool Blanket Reduces Energy Use." Athlatic Purchasing 
and Facllltlas Volume 2, Number 4, p. 47. 
Lists the advantages of the solar pool blanket in energy savings. 

"The Pool With The Movable Bottom." Amarlcan School and 
Unlvarslty Volume 50, Number 2, (October 1977): p. 33. 
This article deals with an innovation for handicapped use of pool. 

Thomas, David G "Pool Features." JOPER (June 1978): pp. 42-43. 
A complete description of New York University's pool facilities. 

Wise, Samuel. "Getting Your Public Pool on a Paying Basis." Parks 
and Racraation Volume 13, Number 3, pp. 31-34 
Accentuates the role of careful management in relation to profits. 

TRACK AND FIELD AREAS ^ . . i 

"Air inflatable Track Facility For Winter Use at Harvard. Amarlcan 
School and Unlvarslty 42 (May 1970): 32. 
Harvard University has a new 45,000 square toot vinyl coated 
nylon track facility that cost less than 10 cents per cubic ^foot. 
Manufactured by Air-Tech Industries. Clifton.N.J., it C£(n be 
inflated in 15 minutes. . ^ ^ . 

Dunston, Gregory, "Make Your Own Water Jump. Scholastic 
Coach XLIV (January 1 974?. 38. 

This article gives Instruction for constructing a steeplechase ana 
• the equipment that is involved. Expenses can run very high, so 
attempt to get private donations for as much of the equipment as 
possible. 
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**400 Meter Track." Scholastic Coach (August 1976).- 

A detailed schematic layout of a 400 meter track with proper 
markings for all tntercoiieglate track and field events. 

Kahler, Robert W. "Northern Illinois' Ten-Lane Track/' Scholastic 
Coach 37 (January 1968): 30. 

The author describes Itorthem Illinois' Physical Education Plant, 
which Is underneath the football bleachers, and the all-weather 
composition track with has ten lanes. The field events are held 
inside the track area. 

Lafferty, Robert E^^lll. ^'How to Apply Metric Principles to Track 
ConversioJ:i.>Athlatlc Purchaalng and Facllltlas, Volume 2. 
Number 2, pp. 40-43. 

Gives appropriate information for conversion of track to the 
metric system. 

**LBtest In Designs, Track Stadiums, and Physical Education Center. 
Amarlcan School and Unlvau?ty XLVII (October 1974). 
Photographs and design concepts of the University of California 
track and field stadium and Merrimack College of Andover, 
Mass., are presented. 

"Rooftop Runaround." Parks and Racraation, 10 (May 1975): 35. 
This article reports of a YMCA in Nashville, Tenn., that has 
constructed an outdoor track on top of Its building. The track, 
approxlmatley 18 laps to the mile, Is made of Chevron's 440 
Surfacing System. 

"Track and Field Layouts." Amarlcan School and Unlvarslty 44 
(November 1971): 26. 

A square track plus artificial surfacing can, in far less space, 
accommodate what used t8 be three separate areas. Converting 
the track to a square plus changing the measurements to the 
metric system are two suggestions to utilize when space and 
funds are at a premium. 
Wilkens, Vern. "How to Buy or Build a' Running Track." Athlatic 
Purchaslnglsnd Facllltlas, Volume 2. Number 7. (December 
1978). 

ENVIRONMENTAL CONSIDERATIONS 

ACOUSTICS 

Rerman, Kenneth A., England, James S., and Steiner, Norman. 
"Sports and Noise: How Much Is Too Much?" Amarlcan School 
and Unlvarslty, (March 1977). 

A study was undertaken by. Washington Stat'6 University to 
evaluate the acoustics in different areaii within their physical 
education complex. They found that all spaces, but especially 
the pool and racquetball courts were noisier than they should or 
needed to be. Each area was treated with special acoustic tiles 
to reduce problem noise. 

COOLING AMD HEATING 

Farrell. T-ianger. "Selecting Heating and Cooling Systems." Amarl- 
can School and Unlvei'sity. 44 (Januory 1972): 18. 
Types of current heating systems are discussed along with 
problems of temperature, humidity and ventilation. 

"Fun Under A Sun Powered Roof." Parks and Racraation, Volume 
13, Number 5. (1978): pp. 36-37. 

Describes a solar heating and cooling system in a community 
recreation center. 

"Infra-Red Radiant System Heats This Gym at Low Cost." Amarl- 
can School and Unlvarslty 42 (January 1970): 57-58. 
Description of infra-red heating, system in large gym including 
many advantages ps opposed to conventional central heating. 

Mertz. Edwin. "Good Roofs Save Energy " Amarlcan School and 
Unlvarslty, (July 1977). 

The basic variety of nfroblems with roofs is discussed. The author 
then tall^s about tbife importance of insujation and roof main* 
tenance ■ 
Penman, Kenneth. "How to Conserve Energy in Sports Areas." 
Athletic Purchaoing and Facilitias, Voluir e 2, Number 4, 
(1978): p. 26. 

Provides information on energy cons^iervation within sporting 
areas 

Santamaria, Joseph W. "Designing To Save Energy." Amarlcan 
-School and Unlvarslty, (April 1977). 
This article focuses on the imporlHnce of close coordination 
between the architects and electrical onginoers. The number of 
exterior walls is reduced for heatincj and^cooling purposes, 
"polor Heat Makes College Posisible." American School and 
.UnlvarsUy 48 (March 1976): 53^57. 
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Community College of Denver switched to solar heat when It 
. became unable to obtain enough gas to heat the college's new 

buildings. This article briefly exolains now the solor' heating 

system works, and why organizations have waited until how to 

take advantage of the sun's energy; 
' Solar Shield Cuts Glare and Build-Up of Heat." School M«n«g«^ 

mtnt 15 (March 1971): 31. 

Description of louvred type awning which reduces glare and heat 
build-up while allowing light to pass through. 
Swisher, Pat. 'Tne Coming o^ Solar Heat." Southern Living 
(December 1976): 34-36. 

The author lists various school systems in the southern region of 
the U.S., that are experimenting with ♦he idea of solar heift. 
Several athletic ?acilhies are listed as zing solar energy for 
hot water in their shciwer systems. 
"Two Cities Get Jump on Solar Energy." Th* American City and 
County 92 (April 1977). 

This article describes the use of a solar heating end cooling 
system in the Shenandoah Solar Recreation Center, Shenan- 
doah, Ga. The system provides heating and cooling for afull gym, 
Ice rink, meoting rooms and an exhibition theatre et a savings of 
$77,000 per year over conventional heating and air conditioning 
systems. The article also describes a similar, though smaller, 
system used to heat a swimming pool complex in San Diego. 

LAYGUr DESIGN 

"Architect s Aide: A Computer." Americah School and Univor»ity 

44 (November 1971): 43. 

Computers can be used to aid In planning the lay-out of a school; 
included in the data are the number of students enrolled per day, 
per period, distribution, movement volume, cost and area 
needed. 

Caudlll, Bullock, and Lawyer. ''Seventeen Ways to Build for an 
Energy-Scar.^e t^uture. ' College and University Bualnaas 

LVII (July 1974). 

A handbook of design principles, all of tn use in educational 
buildings. Shows how natural and technological resources can 
be used In planning buildings that savt energy, now and for years 
to come. 

Coates, Edward, et al. "Focus on Facilities." JOPjER XLVI (April 
1975): 23-24. 

A whole series of articles examining various aspects of facility 
planning area'i, included are flexible utilization, community use 
at low cost and modular design for activity spaces. The final 
article discusses the creative use of multipurpose facilities. 
Gallagher, James D. "Big Buildings In Small Easy Stages." JOPER, 
47 (April 1976). 

This article discusses the development of athletic facilities using 
a phased approach; that is. 8 co-ordinated, sequential and 
logical progression of construction projects over a perio<j of 
several ye^rs. The five phases of development used for the F'enn 
State Univerbliy ^re shown. ^ 

Gardner. John C. "38 Ways to' Avoid Trouble in New Facilities." 
American School and University XLVII (May 1975). 
The most troublesome ite.Tis in the design of new fapHities are 
briefly covered by the author. 

Graves, Charles M. "On Siting Sports Facilities."* Parks and 
Recreation II (August 1976). 

This article discusses plann ng and layout of athletic fields and 
facilities so as to avoid sun ylare and to insure maximum safety. 
Hill. FrecJrick W. "Flexible Faci'jties Are A Must."American School 
and vJnIverslty (September 1974): 18-19. 
The changing fend towa' d more involvec^ent by women in sports 
has put more p. assure on the designers and planners to accom- 
modate the needs of v omen in the facility. 
Kotz, Anthony. "Building a Facility? How To Find and Work With a 
Consultant." Recreation Management (November 1974): 16. 
This arliole t&xplains the procedures involved in working as an 
administrator in a facility planning project and how you must 
coordinate your planning with a professional consultant. It also 
disciisjseist how to gc about selecting a consultant and what his 
duties are in relation to yours. 
KeG7)e, Charles. '•Usinfi Balconies in Physical Education Programs." 
JOPEH48 (April 19/7): 64. 

^ , This article descril^es how the directors of one physicai educa- 
tion program at a senior high school in Piase, III., oviercame a 

• ^ problem of overcrowding by utilizing balcony space in an effort to 
sustain their program at a level they considered adequate. 
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Safety precautions are included, along with idMs of what 
activities can take place In such a limited area. 
Medltch. Carl. "Physical Educators Ran Facllftloa." MPEfi XLV 
(January 1974): i*2-23. 

The author otresses that physical educators should Initiate and 
become Intricately Involved in planning areas and facilities for 
their programs. To achieve this action, a basic plan for initiating a 
facilities coun^ which will help HPER 6tiJc(Mt| become familiar 
vAXh planning processes Is unveiled. ' 

O'Donnell, Dennis H. "Physical Education Prog/am Speci-ficeHons A 
Must in Faculty Planning and Design." Journal of the Cana* 
dian Aaaociation for Health, Physical Education and 
Recreatlor, 38 (March-April 1972): 3. 
In ' this excellent paper, the author outlines five major factors 
affecting physical education facilities; location, environment, 
equipment, behavioral pattems and group size. In addition, 
recommendations are made regarding building 3peclf<catlon8, 
building jpb flow, communication devices, program specifica* 
tlons, research, and requJren^nts of good progf am specifica- 
tions. ' ' 

Otott, George E. "Recreation Rtness Center Blue Print For a 
Successful Operation.' Recreation Management XLX 
(fMovember 1973): 10. 

This article advocates t'nat physical educators should be In- 
volved In "good" planning. It states that space, equipment, 
layout, arfd design and operation are vital factors to be taken Into 
consideration in the initial planning stages. 
Puckett. John R. "Ranning Educational Specifications For Health 
and Physical Education." The Physical Educator 30 (Decern- 
ber 1973): 203-204. 

The article deals solely with educational specifications. State 
that the major purpose of educational specs Is to assist In - 
planning functional and flexible facilities to house effectively the 
proposed program. The article also lists guidellnes-for writing^ 
educational specifications. 
"R. Crosby Kemper Jr. Memorial Arena." Architectural Record 
159 (March 1976): 109-114. 

An architectural prospective cf the Kansas City based af^na. 
The complex's three unique supportive triangular roof trusses 
and its overall flexibility are outlined in this article. 
Ridini. Leonard M. "Suggestions for Utilizing Limited Space Effec- 
tively and Efficiently For Large Student Enrollments." Intoh 
national Journal of Physical Education 14 (Spring Edition 
1977). 

This article deals with how you must coordinate use ef facilities 
that ha. u only temporary partitions, such as a drop curtain In a 
gym. It also talks of utilizing auxiliary spaces and outdoor areas 
to relieve some Of the congestion a building might feel. 
Roqers, Walter E. "Planning Aided By Inexpensive Study Models." 
" mping Magazine 49 (September-October 1976). 

author explains how a study model of a camping facility will 
nelp determine whether or not the physlcefl facilities will support 
a program as originally conceived. The model is a 3-D repro- 
duction drawn to scale including all aspects from vegetation to . 
people. 

• ff 

LIGHTING 

Adra, Tom "Inadequate Lighting— How to Tripio Illumination and 
Save Money." Athletic Purchasing and Facllltlea, Volume 2, 
Number2. {1978):p. 38. 

The article contains information on upgrading outdoor lighting of 
sports facilities. 

Anderson, Herbert. "Better School Lighting For Less Energy Cost." 
American School and University 49 (December 1 976): 42-43. 
This article is about providing the best lighting for less money by 
providing the correct type of lighting. Lighting needs are 
discussed. 

Gloster. Charles D. "Indoor Tennis Lighting: The Facts and Rctions." 
World Tennis 19.^May 1972): 32. 

The author offers a concise discussion of the basic needs of 
indoor tennis lighting and methods for meeting those ^eeds. His 
best suggestion is that of providing a direct-indirect type system. 

I' umin^ting Engineering Society, Sports Lighting, Illuminating 
Engineering Society. N.Y. (1972). 

"Indirect Lighting System For New Geodesic Dome Sports Center." 
College Management, 7 (June 1972). 35-36. 
This article discusses Centenary College of Louisiana which has 
a new geodesic domed Sports Center with a unique indirect 
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llj/^*!no system providing brilliant, uniform, glare-free Illumination 
with ruduced maintenance. 
' Innovative Design For Qym." America School and University 48 
(September 1976). 

. West Valley College In Sarat iga Ca., built a new gym with natural 
Indirect lighting. Large recessed panels around the perimeter 
reflect sunlight upward Ihto tlie gym. This article offers alterna- 
tives to tra'ditional lighting systems, 
'lighting For A Championship Suitball Field." The American City 
87 (October 1972): 122. 

This brief article tells how York, Penn. went about securing the 
best lighting for their championship Softball fields. An Important 
asset of the article Is a cost comparison -^'^ rt of the lighting uf 
Hoffman Reld using three types of light sol. oes; multh/apcr was 
the most economical, 
"Mercury V&por Lighting." College Management 7 (January 
1972): 37. 

The Wlde-Llght Corp., Installed fluorescent lightihg in the mulp^ 
purpose gym at the University of Vermont. The lights In the facility 
tan be brightened for basketbaH games c dimmed for danoes or 
concerts. 

Natlor.a^ Electrical Contractors Association. I'BalancIng Lighting 
and Thermal Designs.'' Amerioan School and University 42 

(April 1970): 29,40. 

Describes differences in heat radiated to occupants and room 
surfaces through incandescent and flucr^scent lighting. Height 
of ceiling, need for reading light, and aC ivitles in room must be 
considered. 

Oaks. Howard, A. "Lights, Lights, Lights." Parks and Recreation 5 

(January 5970): 43. 

The expanding need of outdoor recreation areas has created a 
need for diff erent types of outdoor lighting This article discusses 
the major tV'pes of lighting and uses of 'Bach. 

Peery, Robert, and Scarborough. Jal. "Sports Lighting: Relight or 
Beef Up?" Scholastic Coach 46 (January 1977). 
The authors give^an m depth approach on how to evaluate your 
present lighting sysiem. Also they point out factors which should 

. be taken into consideration when determining which lighting 
system Is right for your situation'. 

Product Application: "Dimmers Assist Flexibility of Multi-Use Gym- 
nasium." American School and University (July 1976). 
This article discusses the use of mercury vapor lights ^nd 
dimming ballasts with related control equipment at a junior high 
school in III. This permitted use of the facility without adding a 
more expensive light system for low light levels. 

Weld, Wallace, 'illuminating Ideas." Recreation Management 
(Noverr jer 1975). 

This article gives the history of lighting along with tables on lamp 
officiency. price end longevty of today's lamps. A!so discussed 
are common floodlight requirements for various sports. 

MAINTENANCE AND REMODELING 

"Add A Splash of Color." Parks and Recreation II (May 1976}. 
This sihort article tells o* a new line of polymer color coatings 
called "Easy Steps." The maintenance costs ar^ diminished and 
the colors add brightness to concrete or asphalt. 

"Athletic Fields Renovated at Case Western Reserve Universi*^' " 
American School and University 48 (Decern'* er 1975). 
Thi'i article tells how SGOO.'T'j.: was used to .'enovate Case 
Western athletic fields and gives a diagram of \he facility. The 
University now houses the first all-weather t''ack in Ohio, nev/ 
general fields, new press boxes, basketball courts, field houses 
and a laser security system 

Balshone, Bruce. "Community Maintenance For City Parks." Parka 
and Recreation 12 (August 1977); 34-37. 
Thirty parks ^n the city of Seattle have signed formal contracts 
with neighborhood people to be grounds keepers for their parks 
under the new system called "Community Contract Park M^in- 
tenanue." It Is this program that provides the city with low cost 
labor to provide maintenance 

Bronzan. Robert T "A Practical Approach to Safety-Emeraency- 
Maintenance " Athletic Purchasing and Facilities. Volume 
2. Number 2, ^1978). pp. 22-23. 

Provides a method for institution of ? safety council for the snfe 
operation of sports sites 
Bussarrj. Ellen end Alan Greon "Re-Use as an Op;lon." Council of 
Educational Facility Planners Journal (September-October 
1978) 



Didcljsaes miethods of re-use of Existing facllltl^..^ to meet 
fyesent n^eds. 

'Tour Qym Teaching Stations By Adding Dividers.'* American 
School end University 40 (June 1977). 
This article describes how a fourth teaching station was added 
with the addition of an electrically operated rolln«p gym divider. 
This type of divider was made of nylon reinforced vinyl on the lower 
portion and mesh en top, and can be stored above the gyro. 

Hampton, ClFik "Qym Floor In Perfect Condition Afier Eighteen 
Years.^' School Meneoement 16 (May 1971): 43-44. 
Describes the maintenance of a gym floor by a discing recoatlng 
program. Nu stripping or sanding necessary. Also gives mer* 
chanofee Info. 

Karabetos, J. ^Taclhtles For Th(^ 70's." Physical Educator 27 

(December 1970): 171. 

The author asserts that one of the basic faults In facility develop- 
ment is the lack of plannlhg on the part of those who will use the 
facility. Innovative planning Is the only recourse to problems such 
as overcrowding, new curriculum development and so on/ 
Keller, Roy. "Making the Most of Your Old Facilities " JOPER 42 
(June 1971): 26-28, 

This article offers many suggestk>ns for maximum use of available 
fucilltles. The author describes the University of Illinois' space 
utilization office, which controls, the University's physical 
education facilities. 
'^Maintenance For Outdoor Surfaces." American SchooUBoard 
Journal 162 (November 1975). 

The climate In which one lives is a main determinant In choosing 
equipment for lawn care. Constant, but careful maintenance Is 
needed for outdoor facilities such as playgrounds, tracks, and 
tennis courts to insure their life cycle. 

Martin, Stanley E. et al. "Remodeling: What to Look For Before You 
Start." American School and Unlvehiltv (January 1976) 
Before remodeling and sinking money into school area facilities, 
impartial, comprehensive evaluation of facilities by profes- 
sional teams would be wise. 

•'OSU Puts Sports Where the Students Are." Amarlcan School 
and Unlvertlty, Volume 49. Number 4. (1976): pp. 32-33. 
Describes the recent addition of three new recreation facilities 
on the campus which are located for student use. 

Penman, Kenneth and Paul Har'^uff. "How to go About Reconditlon- 
iny Racquetball Court Wall Surfaces." Athlatic Purchatlng 
and Facilities. Volume 1. Number 5. (1977): pp. 26-29. 
Discusses the best wall surfaces and how to repair current wall 
problems. 

"Rehabilitating Campus Buildings Is It Worth The 'Effort?" Ameri* 
can School and University 43 (July ^1 971 ): 30. 
The value of rehabilitating a building depends on the building 
itself. Most old ones have definite assets, unique architecture, 
thick walls, few windows — which can mean a 30% saving over 
the cost ot a new building. Several examples of reliabilitative 
projects are given. 

"R.^novation Solves A Dual Problem." American School and 
University 49 (October 1976). ^ 

A central city school was brought up to par with the city's recently 
constructed high sctiools ^)y renovation. The project was broken 
into phases to allow the school to remain open during recon- 
struction at a savings of $8 or $9 million over a new school. 

Sherman, James E. "A Flexible Education Plant Concept to provide 
Greater Flexibility at Minimum Cost." JOPER (April 1 975): 25-26. 
This. article deals with making additions to existing buildings 
along with rehabilitating existing buildings. Also lists general 
ideas for constructing additions. 

•Tender Loving Ca^e for Athletic Fields." American School and 
University, (June 1977). 

Relates necessary information for the maintenance of athletic 
tiGlds. 

Terizan. Turk. "Planners Face Challenges to Upgrade Existing 
Pacilities." Athletic Purchasing and Facilities, Volume 1. 
Number 8. (1977): p. 37.. 

This article describes the hardships faced when trying to up- 
grade old facilities. 

SYNTHETIC SURFACES (INDOOR) 

Ashley. John A. ' Protecting The Gym Floor " Scholastic Coach 41 

(January 1972): 46. 

The author speaks of the vinyl Tuff-Spun matting which Wooster 
College (Ohio) purchased to protect the new gym fiooi . The gym 
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i8 used for nljmerous activities and thus, had to be' protected 
from damage. ■> 

"Back to Basics: Floor Finishes." Amorican School and Unl* 
varsity 49 (January 1977). 

This article points out the importance of correct floor finish to be 

used under the prescribed conditions. Since floor finish costs ' 

are minimal, 10% of floor maintenance costs, the proper finish 

should be purchased. MRny floor finish types are named, and a 

brief discussion of their differences, advantages, and disadvan 

tages are included. 
Byrnes. John N. "Selecting The 'Right Gym Floor." American 

School and University ^ (April 1976): 38-41 . 

Many factors must be considered when choosing a gym floor, 

including durability, appearance, installation, maintenance, and 

usage, as discussed in this article. 
"Fabric Roof Tops — A Permanent Structure " American School 

and University, Volume 48, Number 34, (1976). 

Discusses the use of a bubble roof at minimal cost to make a ' 

permanent building. 
Mittelstaedt, A.H. and Theibart, R. "Innovative Recreation Surfac- 

ings." Scholastic Coach 45 (January 1976): 56. 

This article"^ lists factors to be 'considered when emphasizing 

different types of surfaces to be used in a facility. 
Piper James E. "Painting Plastic Turf." American School and 

University, Volume 49, Number 7, p. 36. 

Describes an economical way to paint plastic turfs. 
Schmertz. Mildred. "A School for Dance by Gunnar Birkerts." 

Architectural Record (February 1977). 

This article shows floor plans, special effects and many pictures 

of the new Dance Instructional Fa '*ity of the State University of 

New York. 

"Synthetic Gym Floor Enhances Both Function and Design." School 
Management 15 (August 1971): 42. 

A short article giving the advantages of no dead spate, a sound 
muffler to the rest of the school, and a uniform surface to play on. 
The tartan floor is rated as an investment in the long run. 
Synttietic Surfaces Make Fieldhouse More Function^il.'* Athletic 
Purchasing and Fy liitles. Vojume 2, Numbers. (1 973), p. 24> 



Describes som© of the benefits of the "Tartan" surface. 
Useful Ideas: Loyola's 3oft Surface Ffoors Used for All Court 
Games." Athletic Purchasing and Facilities, (Juno 1978). 
Gives information on the successful installaitlon of the Pro-Gyrn 
soft surface floors. • ^ 

SYNTHETIC SURFACES (OUTDOOR) 

"Can Natural Turf Compete With Artificial?" Athletic Journal, 56 
(April 1976). 

A new type of turf has been developed by Manfiattan Perennial 
Rygrass. The composite rye grass grows continuously through- 
out the year on a set type of base material. 
Chevrette, John M. -'Artificial Turf is Faster." Athletic Journal 
(June 1977). 

Test comparing speed in the 40 yard dash and Illinois Agility Run 
on the surfaces of natural gtass, wood , and Astro-Turf showed no 
significant difference was found in the 40 yard dash, but Jhere 
was significant difference found between each of the surfaoes 
on the agility run, with the run faster on wood than grass, and the 
fastest of all on artificial turf. 

Gardner, John C. '*Tend6r Loving Care for Athletic Fields." Ameri- 
can School and University 49 (June 1977). 
Gardner expands on details of maintaining natural football turf. 
Included in.the procedures are soil testing, fertilizing, irrigation, 
mowing, clipping, aerifying, and general clean up. ^ 

"Multipurpose Stadium Boasts Roll-Up Football FMd'" American 
School and Unlverilty (April 1973): 79. 
The world's first one piece, portable football field lafd down and 
removed mechanically (in about one hour each way) has been 
installed in New Idaho Stadium at The University of Idaho, 
Moscow. Pertinent information is presented and uses explained. 

Piper, James. "Painting Plastic Turf." American School and 
Unlvei3lty 49 (March 1977). 

The author explains how the University of Akroa in an attempt to 
cut professional costs/built their own line painter for artificial 
surfaces for under $200.- The article details the building of the 
device as well as the actual lining of the field. 
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SUPPLEMENTARY PHOTOGRAPHS & FIGURES 
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$4.B million Aqutitlc CentwH thd Unlvmlty of Brim Columbk 



' University of Texas pool wtm two movable bulkheads and diving well 





At Tixas Tec/u the outdoor pool is covered in winter with an a/r dome 
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